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SIMULATION  UTILITY  MANAGEMENT 
SYSTEM  (SUMS):  USER’S  MANUAL 


SUMMARY 

The  Simulation  Utility  Management  System  (SUMS)  and  supporting  software  was 
devdoped  in  an  effort  to  provide  Air  Force  policy  makmrs  a  tool  to  model  a  multi-job/force-level 
personnel  system.  This  manual  guides  the  user  through  the  SUMS  software  pacl^e  with  input 
and  output  examples  and  explanations  of  options  and  parameters  available. 

Incorporated  into  SUMS  is  a  enlisted  personnel  simulation  model  which  begins  with  an 
initial  invoitory  of  personnel  categorized  by  job,  aptitude,  grade,  and  experience,  which  SUMS 
then  ages,  separates,  promotes,  and  accesses.  The  usm:  specifies  the  job(s)  to  be  included  in  the 
simulation.  The  user  may  choose  from  eight  Air  Force  Specialties  (AFSs)  or  two  alternative 
force-level  clusterings  of  AFSs.  The  user  may  specify  one  of  two  altonative  promotion 
methodologies,  as  well  as  the  minimum  years  of  s^ce  (YOS)  requiremoits  for  promotion  from 
one  grade  to  the  next.  The  user  may  also  specify  one  of  eight  methodologies  to  be  used  in 
allocating  accessions  to  the  jobs  of  a  simulation. 

The  user  is  provided  with  the  ability  to  affect  personnel  programs  such  as:  enlistment 
standards,  job  classification  standards,  and  force^ownsizing  policies.  The  user  may  affect 
enlistmoit  standards  for  entering  accession  by  specifying  minimum  General  score  and  overall 
composite  scores  (Mechanical  +  Administrative  -f  G^oal  +  Electronic).  The  usm*  may  affect 
job  classification  standards  by  specifying  the  selector  latitude  index  (AI)  and  the  minimum 
sdector  AI  score  for  any  job  in  the  simulation.  Force-downsizing  policies  may  be  simulated 
through  the  specification  of  manning  levels  for  jobs. 

SUMS  provides  the  user  with  a  variety  of  outyut  with  which  alternative  programs  and 
policies  can  be  evaluated.  Evaluation  criteria  provided  to  the  user  include:  productive  capacity, 
costs,  values,  and  ending  force  levds.  The  output  also  provides  the  vsa  with  a  year-by-year 
summary  for  each  job  of  manning  levels,  personnel  invmtories,  promotions,  sqiaration,  force- 
outs,  accessions,  and  average  productive  capacity. 


INTRODUCTION 

The  Simulation  Utility  Managemoit  System  (SUMS)  usm*  interface  provides  a  user 
friendly,  DOS  Windows  environment  for  performing  various  personnel  and  management  policy 
analyses  and  updating  and/or  modifying  the  data/parameters  sujqxnting  the  simulatimi  scoiarios 
of  SUMS.  SUMS  was  developed  to  use  computm'  ^ulatitm  modding  (CSM)  in  conjunction 
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with  analysis  to  analyze  the  flow  of  Air  Force  oilisted  personnel.  In  addition,  cost  and 
imxiuctive  value  estimates  developed  in  the  Value  of  Air  Force  Experioice  (VAFE)  research 
(Stone,  Rettoimaier,  Saving,  &  Looper,  1989a  and  Stone,  Grossman,  Looper,  &  Engquist, 
1991)  provided  the  basis  to  assess  dollar-valued  utility  payoffs  for  alternative  human  resource 
managemoit  (HRM)  programs  (Stone,  Turner,  Fast,  Curry,  Looper,  &  Engquist,  1992).  The 
user  of  SUMS  is  assumed  to  have  some  knowledge  of  Air  Force  programs  used  to  access,  train, 
promote,  imilist,  and  separate  enlisted  personnel. 

SUMS  includes  all  eight  5-digit  Air  Force  Specialties  (AFSs)  from  the  Air  Force’s  job 
p^ormance  measurement  program,  on  which  Walk  Through  Performance  Test  (WTPT)  data 
were  collected.  These  form  the  basis  of  the  productive  capacity  estimates  for  personnel  with 
particular  aptitude  attributes  at  various  stages  in  thdr  caim’  path  (Stone  et  al.,  1992).  SUMS 
also  allows  for  multiple  AFS  groupings,  referred  to  as  clusters.  Presmtly,  SUMS  provides  the 
option  to  use  two  different  clusterings  of  AFSs  (see  Appendix  A).  These  force-level  groupings 
of  AFSs  provide  flexibility  for  a  wide  range  of  analyses  of  personnel  policy  and  program  review. 
SUMS  also  includes  analysis  at  the  grade  level  (g^es  El  through  E9). 

SUMS  provides  several  options  for  promotion  methodologies.  These  include  constant 
promotion  across  AFSs/Clusters  and  promote-to-fill.  Several  methods  of  allocating  accessions 
are  also  included  in  SUMS.  These  include  maximizing  total  value,  productive  capacity,  or  net 
return,  and  minimizing  total  cost.  SUMS  also  includes  a  method  of  locating  accessions  which 
simulates  applicants  randomly  arriving  at  the  Military  Entrance  Processing  Stations  (MEPS). 

Getting  Started 

SUMS  presently  operates  on  an  IBM-compatible  386  PC  with  a  minimum  of  8  megabytes 
of  intmal  memory.  The  larger  the  internal  memory  of  the  machine,  the  faster  SUMS  will 
process  its  simulations.  A  miiumum  of  25  megabytes  of  disk  ^)ace  is  required  to  house  the  data 
supporting  SUMS’  operation.  The  user  interface  for  SUMS  has  be^  implemrated  und^ 
Windows  (Version  3.0).  A  mouse  is  necessary  for  movemoit  within  the  SUMS  user  interface. 
Before  beginning  the  installation  of  SUMS,  the  user  should  read  the  READ.ME  tile  provided 
on  the  installation  disks  for  SUMS. 

To  initiate  access  to  the  user  interface  and  SUMS  from  Vtindows,  the  user  must  select 
SUMS  from  the  Windows  menu.  The  SUMS  Main  Menu  Screen,  Figure  1,  will  then  appear. 
This  moiu  will  allow  the  user  to  access  the  primary  functions  of  SUMS  for  the  purpose  of 
defining,  executing,  and  saving  a  desired  scenario  as  well  as  specify  ouq>ut  tiles  and  access  the 
on-line  Help  for  Windows.  More  specifically,  this  menu  ^ow  the  user  to  access  the 
following  pull-down  moius: 


Scenario  Menu, 
AFS  Menu, 


The  Scenario  Menu  allows  the  user  to  set  the  parameters  of  a  scoiario  which  are  not 
AFS/Cluster  specific,  as  well  as  to  specify  the  AFSs/Clusters  to  be  included  in  the  simulatitm. 
The  AFS  Menu  allows  the  user  to  specify  the  AFS/Cluster  specific  parametCTS  of  the  scenario. 
The  File  Menu  allows  the  user  to  specify  the  name  of  the  output  file  to  which  SUMS  will  write 
the  results  of  the  simulation.  The  Execute  Menu  allows  the  user  to  execute  a  simulation  using 
SUMS.  The  Exit  Menu  allows  the  user  to  exit  SUMS.  The  Print  Menu  allows  the  user  to 
print  the  output  of  an  executed  simulation.  The  Help  Menu  allows  the  user  access  general 
operating  information  about  Windows. 

Movement  in  the  SUMS  user  interface  is  controlled  uung  a  mouse.  The  user  selects  a 
moiu  in  order  to  access  the  parameters  or  options  listed  under  that  menu.  Upon  entering  the 
SUMS  user  interface,  the  only  menus  which  the  user  may  initially  choose  from  are  (Figure  2): 

•  Scenario, 

•  Exit,  and 

•  Help. 
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Figure  2.  SUMS  Menu  Screen 


In  order  to  continue  in  SUMS,  the  user  must  select  the  Scenario  Menu  and  choose  the 
populadtm  for  the  simuladcMi.  The  process  of  defining  the  population  will  be  discussed  in  detail. 
After  the  user  has  defined  the  population  for  SUMS,  the  user  may  then  access  the  all  menus  in 
any  order  (Figure  2).  If  the  user  executes  SUMS  without  accessing  any  of  the  parameters  of  the 
SMnario  or  AFS  menus,  SUMS  will  execute  the  simulation  using  the  settings  from  the  Default 
parameter  file.  Ajqiendix  B  omtains  information  rdating  to  the  settings  of  the  Defoult  parameto’ 
file. 

User  Screens  in  SUMS 

Screens  in  the  SUMS  user  interface  will  present  the  user  with  several  options.  The  uso* 
may  alter  the  parameter  by  using  the  mouse  to  select  the  parameter  screen  and  the  keyboard  to 
enter  the  new  parameter  ^ue,  or  using  the  mouse  to  select  various  parameter  opticms  offered 
in  the  screen.  Each  parameter  screen  will  also  contain  two  additional  options: 


•  OK  and, 

•  Cancel. 

To  exit  die  param^m-  screen,  the  user  may  select  one  of  these  two  qitions. 

The  OK  qition  will  keqi  any  changes  made  by  the  user  to  the  parameto’.  The  user  will 
then  be  retunwd  to  the  SUMS  Main  Menu  Screen.  For  example,  the  user  in  Figure  3  sdected 
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Figure  3.  Example:  Scenario  Menu/Parameters  Menu 


the  Scenario  Menu  and  then  the  Parameters  Menu.  Then  if  in  Figure  4,  the  user  selected  the 
parameter  Projection  Period  and  ottered  a  new  value  at  the  Projection  Period  Screen,  selecting 
the  OK  option  at  the  Projection  Period  Screen  would  return  the  user  to  the  SUMS  Mjdn  Menu 
Screen  (Figure  1).  The  revised  parameter  specified  by  the  user  would  than  be  used  in  the 
simulation.  If  the  user  had  not  nuule  any  changes  to  the  parameters  in  the  Projection  Period 
Screen,  selecting  the  OK  option  would  also  have  returned  the  user  to  the  SUMS  Main  Menu 
Screen,  maintaining  the  defoult  settings  in  the  simulation  for  that  parameter. 

The  Cancel  option  will  return  the  user  Vo  the  original  menu,  the  SUMS  Main  Menu 
Screen,  as  the  OK  option  above  does,  but  will  not  keq>  any  changes  the  user  has  made  to  the 
parameter.  Selecting  the  Cancel  option  will  reset  the  parameter  to  the  default  settings  for  that 
parameter. 

To  enter  new  values  at  parameter  screens,  the  user  selects  the  box  corresponding  to  the 
value  to  be  altered.  For  example,  if  the  user  had  selected  the  Projection  Period  Screen  shown 
in  Figure  3,  to  alter  a  new  value  for  the  projection  period,  the  user  would  first  click  on  the 
prqjectimi  period  box  using  the  mouse.  Next,  the  user  would  use  the  Delete  or  Backspace  key 
(H)  the  keyboard  to  delete  the  value  already  in  the  box.  Once  the  previous  value  was  completely 
deleted,  the  user  may  then  enter  the  new  value  using  the  number  keys  on  the  keyboard.  The 
uso*  would  thoi  select  either  the  OK  or  O^jcel  option. 
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Figure  4.  Example:  Projection  Period  Screen 


Some  parameter  and  option  screens  will  contain  more  than  one  value  that  the  user  may 
edit.  For  example,  the  Costs/Values  screens  under  the  Options  Menu  in  the  Scenario  Menu 
(Figure  S).  Costs  and  value  in  SUMS  may  be  changed  by  year  or  across  years.  If  the  usct  had 
selected  ^rvke  State  Value  as  the  parameter  to  edit,  and  chosen  to  edit  those  years  using  the 
%  By  Year  option,  the  screen  shown  in  Figure  6  would  appear.  To  edit  a  percent  for  a 
particular  year,  the  user  would  select  that  year  using  the  mouse.  The  corre^nding  value  for 
that  year  will  thoi  appear  in  the  small  box.  The  user  may  thoi  select  that  small  box,  erase  the 
contrats  of  that  box,  and  enter  the  new  percent^e  change.  This  process  may  be  rq)eated  as 
many  time  as  necessary.  After  all  changes  have  been  made,  the  user  would  use  the  OK  or 
Can^l  q>tion  to  exit  that  screen. 

The  parameter  Service  State  Value  could  vary  only  by  year.  Other  parameters  or 
options  may  vary  by  AFS/Cluster  only,  or  by  AFS/Clustm*  and  by  year.  The  procedure  for 
eating  these  parameters  or  options  will  be  similar  to  that  outlined  for  ^rvice  State  Value.  The 
user  will  sdect  the  AFS  for  the  value  to  be  edited.  Then  at  the  small  edit  box,  the  usm*  may 
enter  the  new  values.  If  the  parameter  varies  by  AFS/Cluster  and  by  year,  values  for  the 
parameter  for  the  AFS/Cluster  selected  will  appear  in  small  edit  boxes  for  each  projection  year. 
The  user  may  edit  values  for  any  or  all  of  the  years  of  the  projection  period. 


DEFINING  THE  POPULATION 


Before  the  user  may  execute  SUMS,  or  access  any  of  its  parameters  or  options,  the 
pq>ulati<m  for  the  simulation  must  first  be  defmed.  In  defining  the  population,  the  user  is 
specifying  the  AFSs  or  Clusters  which  SUMS  will  use  in  the  simulation.  Clusters  are  groupings 
of  AFSs  which  allow  the  user  to  perform  force-level  analysis.  Until  a  population  has  beat 
defined  for  SUMS,  the  uso*  will  not  be  permitted  to  access  any  of  the  pull-down  menus  other 
than  (Figure  2): 

•  Scenario, 

•  Exit,  and 

•  Help. 


The  Scenario  Menu  will  allow  the  user  to  specify  the  population  for  SUMS.  The  user  may  also 
exit  SUMS  by  selecting  the  Exit  Menu  at  this  time.  Help  for  Windows  is  also  available  to  the 
user  at  this  time  by  selecting  the  Help  Menu. 

In  order  to  specify  the  population  for  a  simulation,  the  user  would  select  the  Scenario 
Menu  at  the  screen  shown  in  Figure  2.  The  Sceimrio  Menu,  shown  in  Figure  7,  would  then 
allow  the  user  to  select  the  Select  AFSs/Clusters  cation.  At  the  next  menu  (Figure  8),  the  user 
may  then  select  between  using  AFSs  or  Clusters  for  the  simulation. 


Figure  7.  Scenario  Mrau:  Define  Population 
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Figures.  Sdect AFS/Cluster Menu 

By  sdecting  the  AFS  option  (Figure  S),  the  user  may  then  specify  the  AFSs  to  be  used 
in  the  simulation.  The  user  may  specify  any  combination  or  all  of  the  eight  Walk  Through 
Performance  Test  (WTPT)  AFSs  (Figure  9): 

•  AFS  122x0  -  Aircrew  life  Suj^it, 

•  AFS  272x0  -  Air  Traffic  Ctmtroller, 

•  AFS  324x0  •  Precision  Measurement  Equipment  Laboratoiy, 

•  AFS  328x0  -  Ck)mmunicati(xi  and  Navi^on  Systems, 

•  AFS  423x5  -  Aerospace  Gnmnd  Equipment, 

•  AFS  426x2  -  Jet  Engine  Mechanic, 

•  AFS  ASdxl  -  Communicadmi  Systems  Radio  Operatitxis,  and 

•  AFS  732x0  -  Personnel  Specialist. 

To  select  an  AFS,  the  user  clicks  on  the  desired  AFS  (Figure  9),  highlighting  that  AFS.  Aftn 
selecting  all  the  AFSs  to  be  included  in  the  population,  the  vsa  tl^  selects  the  OK  optimi.  The 
populatirm  for  SUMS  will  now  be  defined  as  the  sdected  AFSs. 

To  perform  force-level  analysis,  the  user  would  select  the  Cluster  option  at  the  moiu  in 
Figure  8.  The  iwxt  menu,  shown  in  Figure  10,  would  allow  the  user  to  choose  between  two 
clustering  of  AFSs: 

•  20  MAGE  Clusters  or 

•  51  AFS  Clustm. 
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Hie  user  may  sdect  between  the  two  different  clusterings  by  clicking  on  the  desired  clustering. 
This  cluster  will  then  be  used  as  the  population  for  SUMS.  Appendix  A  presents  the 
methodologies  used  to  develop  these  clusters  and  the  AFSs  contained  in  each  cluster. 


Figure  10.  Cluster  Selection  Mrau 


Once  the  population  for  SUMS  has  been  defined  using  AFSs  or  clusters,  the  usor  may 
not  redefine  the  population.  If  the  user  has  defined  the  population  using  AFSs,  the  number  of 
AFSs  included  in  the  population  may  not  be  increased  or  decreased.  Once  the  user  has  specified 
the  AFSs  or  Clusters  to  be  used  in  the  simulation,  the  user  then  be  able  to  access  all  the 
parameters  and  options  of  SUMS  (Figure  1),  as  well  as  execute  the  simulation. 

SCENARIO 


The  Scenario  Menu  allows  the  user  to  access  the  parameters  of  a  simulation  scenario 
which  are  not  AFS/Cluster  specific.  If  the  user  does  not  access  the  Scenario  Menu,  the 
simulation  will  use  default  values  for  all  the  parameters  and  rations  available  under  this  moiu 
(see  Appendix  B  for  default  parameters).  From  the  Sceruuio  Menu,  presrated  in  Figure  11, 
the  user  is  directed  to  a  secondary  menu  which  provides  two  additional  options:  Faramriers 
or  Options.  The  Fiarameters  Menu,  shown  in  Figure  12,  allows  the  user  to  access  the 
following  screens  for  the  purpose  of  changing  or  viewing  parameter  values: 

•  Frojection  Feriod, 

•  Fool  Size, 

•  Discount  Rate/Hoiizon, 

•  Minimum  Aptitude  Requirements,  and 

•  Minimum  YOS  for  Fromotion. 
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Each  screen  for  these  parameters  will  display  the  default  values  for  the  parameter.  The  user 
may  view  or  revise  any  of  the  parameters  shown  on  the  menu  presented  in  Figure  12.  Each 
parameter  screen  will  be  discus^  in  detail. 
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Figure  12.  Parameters  Menu 


The  Options  Menu,  displayed  in  Figure  13,  allows  the  user  access  to  different 
methodologies  for  allocating  promotions  and  2K%:essions.  This  menu  also  allows  the  user  to 
view/revise  the  cost  and  value  parameters  to  be  used  in  the  simulation.  Specifically,  the  Options 
Menu  allows  the  user  to  access  the  following  options: 

•  Promotion, 

•  Accession,  and 

•  Costs/Values. 

Each  screm  or  menu  for  these  options/changes  wUl  display  the  default  options/values.  The  user 
may  view  and/or  revise  any  of  the  values  acc^ble  from  the  menu  presorted  in  Figure  13. 
Each  option/value  screen  will  be  discussed  in  detail. 
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Figure  13.  Options  Menu 


Farameters:  Projection  Period 

The  nrqjectioa  Period  Screen,  shown  in  Figure  14,  allows  the  user  to  specify  the 
number  of  yean  to  be  prcrjected  in  the  simulation.  The  user  may  change  the  number  of  yean 
to  be  projected  by  selecting  the  Sumber  of  Projection  Years  box  and  entering  the  new  number 
of  projecticm  yean.  The  minimum  number  of  yean  allowed  is  (me  (1)  and  the  maximum 
allowed  is  eight.  The  number  of  projecticm  yean  must  be  entered  in  integer  numben,  e.g.  1, 
2,  3 . 8.  By  default  the  simulaticm  will  include  eight  piojecticm  yean. 

Parameters:  Pool  Size 

The  Pool  Size  Screen  allows  the  user  to  specify  the  size  of  the  :q)plicant  pool  from  which 
accessicm  will  be  drawn  for  each  projecticm  year  of  die  simulaticm  (Figure  IS).  The  user  may 
specify  the  size  of  the  s^licant  pool  to  be  used  for  eadi  of  the  projection  yean  specified  in  the 
Prcjection  Period  Screen.  The  user  may  change  any  one  of  or  all  of  the  pool  sizes.  Applicant 
pools  nuiy  vary  in  size  for  each  year  of  a  simulaticm.  To  change  tiie  size  of  an  c^licant  pool, 
the  user  must  select  the  year  correqxmding  to  the  prqjecticm  year  to  be  changed  from  the  box 
and  then  enter  the  new  size  of  the  new  size  of  the  ipplicant  p(X>l.  This  number  must  be  an 
int^er  number  greater  tium  zero.  By  default,  the  size  of  the  applicant  pcml  will  be  12,500  for 
each  projecticm  year  of  the  simulation  (for  cluster  analysis  tiie  size  of  the  s^licant  pool 
110,000).  Pool  sizes  too  large  or  too  small  rdative  to  the  number  of  autiiorized  positicms  will 
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Figure  14.  Projection  Period  Screen 


affect  the  validity  of  the  simulation.  Defiault  pool  sizes  were  determined  based  rni  the  minimum 
pool  size  necessary  to  meet  all  accession  goals  (given  the  default  enlistment  standards). 


Figure  IS.  Pool  Size  Screen 
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Parameters:  Discount  Rate/Horizon 


The  Discount  Rate/Horizon  Screen  allows  the  user  to  specify  the  discount  rate  to  be 
used  in  the  simulation  and  the  horizon  for  2^1ying  that  discount  rate,  Figure  16.  The  discount 
rate  will  be  used  in  the  computation  of  expect^  net  return  and  any  other  expected  values  or 
costs  that  will  be  required  in  the  simulation.  The  horizon  is  the  number  of  years  into  the  future 
to  be  used  in  the  computation  of  mcpected  net  return  and  any  other  expected  values  or  costs  that 
will  be  required. 
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Figure  16.  Discount  Rate/Horizon  Screen 


The  user  may  alter  any  one  or  both  of  these  factors  by  selecting  the  appropriate  box  and 
entering  the  new  value.  The  rate  specified  for  the  discount  rate  must  be  greater  than  or  equal 
to  0.00% .  The  horizon  must  be  entered  in  integer  years  greater  than  one  year  and  less  than  or 
equal  to  30  years.  By  default  the  discount  rate  is  ^jecified  as  6.50%  and  the  horizon  is  20 
years.  The  default  discount  rate  is  the  5-year  certificate  rate  from  the  October  24,  1991,  Wall 
Street  Journal.  A  20  year  horizon  is  assumed  based  on  the  continuation  rates  from  the  Uniform 
Airman  Records  (UAR)  file  for  June  1990.  Based  on  the  June  1990  UAR  file,  most  retirements 
for  enlisted  personnel  occurred  by  20  year  of  service  (YOS)  point. 
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Parameters:  Minimum  Aptitude  Requirements 

The  Minimum  Aptitude  Requironents  Screen  allows  the  user  to  specify  the  minimum 
aptitude  requirements  for  all  entering  accessions,  Figure  17.  These  minimum  aptitude 
requirements  are  applied  to  all  applicants  in  the  specified  applicant  pool.  An  applicant  not 
meeting  the  specif!^  minimum  aptitude  requirements  will  not  be  considered  as  a  possible 
entering  accession  by  the  simulation.  These  requirements  effectively  reduce  the  number  of 
people  in  the  available  2q)plicant  pool  from  which  accessions  may  be  drawn.  Overall  minimum 
aptitude  requiremaits  do  not  vary  by  AFS/Cluster  or  by  projection  year. 


Figure  17.  Minimum  Aptitude  Requirements  Screen 


The  user  may  specify  the  minimum  General  (G)  score  allowed  for  any  entering  accession, 
as  well  as  the  minimum  Composite  score  for  any  entering  accession.  The  minimum  Composite 
score  is  the  sum  of  the  Mechanical  (M),  Administrative  (A),  General  (G),  and  Electronic  (E) 
scores  for  any  applicant  (possible  scores  for  each  test  range  between  10  and  99).  To  change  the 
minimum  £q>titude  requirements,  the  user  must  select  the  appropriate  box  and  enter  the  new 
minimum  score.  The  score  entered  must  be  an  integer  number.  The  user  may  increase  or 
decrease  the  requirements  within  the  constraints  that  the  G-score  ranges  between  10  and  99,  and 
the  Composite  score  ranges  between  40  and  396.  By  default  the  minimum  G-score  for  entering 
2q)plicants  is  60  and  the  minimum  Composite  score  is  180. 
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Parameters:  Minimum  YOS  for  Promotion 


The  Minimum  YOS  for  Prcnnotion  Screen  allows  the  user  to  specify  the  minimum 
number  of  years  of  service  (YOS)  necessary  in  a  particular  grade  to  be  eligible  for  promotion 
to  the  next  grade,  Figure  18.  Only  personnel  satisfying  the  YOS  requirement  will  be  considered 
for  promotion  by  the  simulation,  llie  minimum  YOS  for  promotion  requirement  varies  only  by 
gra^.  It  does  not  vary  by  AFS/Cluster  or  by  projection  year. 
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Figure  18.  Minimum  YOS  for  Promotion  Screen 


The  user  may  change  any  or  all  of  the  YOS  requirements  for  promotion.  To  change  the 
YOS  requirements,  the  user  must  select  the  box  corresponding  to  the  grade  YOS  requirement 
to  be  chwged.  The  user  may  then  enter  the  new  YOS  requirement.  The  new  YOS  requirement 
must  be  an  integer  number  greater  than  or  equal  to  zero.  By  default  the  minimum  YOS  for 
promotion  by  grade  is: 

•  1  YOS  for  promotion  from  grade  E3  to  grade  E4, 

•  5  YOS  for  promotion  from  grade  E4  to  grade  E5, 

•  12  YOS  for  promotion  from  grade  E5  to  grade  E6, 

•  15  YOS  for  promotion  from  grade  E6  to  grade  E7, 

•  18  YOS  for  promotion  from  grade  £7  to  grade  £8,  and 

•  21  YOS  for  promotion  from  grade  £8  to  grade  £9. 
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Avoage  YOS  for  promotions  were  obtained  from  the  Air  Force  Military  Perscmnd  Centm* 
(AFMPQ.  Minimum  YOS  for  promotions  from  grades  El  to  E2  and  E2  to  E3  are  assumed  to 
be  lero,  i.e.,  these  promotions  are  always  assumed  to  occur  within  the  first  YOS  d^ermined 
from  the  Uniform  Airman  Records  (UAR)  file  for  June  of  1990.  The  minimum  default  values 
for  promotion  to  grades  E4  to  E9  were  determined  from  the  average  YOS  for  promotions 
adjusted  for  the  distribution  of  grades  from  the  UAR  file  for  June  of  1990. 

Options:  Promotion 

The  Promotion  Menu  allows  the  user  to  select  the  type  of  promotirm  system  to  be 
utilized  by  the  simulation.  Figure  19.  There  are  two  options  for  the  methodology  used  to 
promote  ^sted  personnel  listed  under  the  Type  of  Promotion: 

•  I¥omote  to  Fill,  and 

•  Constant  Promotion  Rate. 

An  explanaticHi  of  each  method  of  promotion  is  provided  below.  To  ^)ecify  the  type  of 
promotitm  to  be  used  in  the  simulation,  the  uso’  must  select  the  desired  m^hod  of  promotimi. 
By  default  the  simulatitm  will  utilize  the  Constant  Promotion  Rate  method. 


Figure  19.  Promotion  Menu 
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PnMuote  to  Fill  method  promotes  personnel  by  AFS  at  a  rate  which  will  fill  the  openings 
created  by  natural  attrition  within  the  AFS/Cluster.  This  rate  will  vary  by 
AFS/Cluster  since  the  number  of  openings  and  the  eligible  promotion  population 
vary  by  AFS/Cluster. 

Constant  Fi*oniotion  Rate  method  promotes  personnel  across  all  AFSs/Clust«s  at  a 
single  rate.  This  rate  will  be  the  same  across  AFSs/Clust^  by  grade.  This 
method  does  not  necessarily  insure  that  all  needed  promotions  within 
AFSs/Clusters  by  grade  will  be  met,  resulting  in  potential  shortages  and  overages. 

The  single  promotion  rate  represents  the  proportion  of  the  total  eligible  population 
(sum  of  all  eligible  populations  across  AFSs/Clusters)  necessary  to  fill  all 
openings  (sum  of  all  openings  across  AFSs/Clust^).  For  example,  if  1000 
openings  exist  across  AFSs/Clusters  and  the  eligible  population  across 
AFSs/Clusters  equals  1500,  the  single  promotion  rate  £q>plied  each  AFS/Cluster 
is  equal  to  (1000/1500)  or  0.67. 

Options:  Accession 

The  Accession  Menu  allows  the  user  to  select  the  methodology  for  allocating  accessions 
which  will  be  used  by  the  simulation.  Figure  20.  The  user  may  select  from  eight  accession 
allocation  methodologies: 


•  Random  Arrival, 

•  Ma)dniize  Expected  Total  Nri  Return, 

•  Maximize  Total  Productive  Capacity, 

•  Maximize  Total  Value, 

•  hfinimize  Total  Cost, 

•  Maximize  Expected  Total  Productive  Capacity, 

•  Maximize  Expected  Total  Value,  and 

•  Minimize  Expected  Total  Cost. 

An  explanation  of  each  method  of  accession  allocation  is  provided  below  and  a  more  detailed 
explanation  is  provided  in  Appendix  C.  The  user  may  specify  any  one  of  the  eight 
methodologies  by  selecting  that  option  from  the  Ac^ssion  Menu.  By  default  the  simulation  will 
use  the  Maximize  Expected  Total  Net  Return  Method. 

Random  Arri^  method  uses  a  random  procedure  for  determining  when,  and  the  order 
in  which,  applicants  from  the  specified  applicant  pool  become  available  to  be 
considered  as  a  possible  accession.  This  method  attempts  to  rq)resent  the  way 
in  which  af^licants  appear  at  the  Military  Enlistment  Processing  Statitm  (MEPS) 
as  a  random  occurrence.  Accessions  are  allocated  to  AFSs/Qusters  as  they 
randomly  arrive  at  the  MEPS  on  the  relative  baas  of  need  by  each  AFS/Cluster, 
without  regard  to  the  ^titude  distribution  of  future  iq^plicants. 
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Maximize  Expected  Total  Net  Return  method  uses  the  eiqpected  net  xetum  calculated 
for  each  aptitude  cell  (of  the  eligible  s^licant  pool)  for  each  AFS/Quster  to 
allocate  accessions  in  order  to  maximize  total  system  mcpected  net  return  for  each 
projection  year.  Total  system  expected  net  return  is  equal  to  the  sum  of  eqiected 
net  return  across  accessions  across  AFSs.  The  discount  rate  and  horizon  specified 
at  the  Discount  Rate/Horizon  Screen  will  be  used  in  the  calculation  of  expected 
net  return.  Expected  net  return  is  equal  to  the  e}q)ected  present  discounted  value 
of  the  flow  of  accruable  value  to  the  Air  Force,  net  of  cost,  from  an  ^licant 
entering  a  particular  AFS/Cluster  projected  over  a  given  horizon  (Stone  et  al., 
1992).  The  expected  componoit  of  the  expected  net  return  calculation  is  derived 
from  accoimting  for  the  probability  of  continuation  from  one  YOS  to  the  next 
over  the  given  horizon. 

Maximize  Total  Productive  Capacity  method  uses  the  productive  capacity  calculated 
for  each  aptitude  cell  (of  the  eligible  sqiplicant  pool)  for  each  AFS/Cluster  to 
allocate  accessions  in  order  to  maximize  total  system  productive  capacity  for  each 
projection  year.  The  productive  capacity  for  an  applicant  is  equal  to  the  sum  of 
the  productive  capacity  to  be  accrued  each  year  over  a  given  horizon  by  altering 
a  particular  AFS/Clust^  (Stone  et  al.,  1992). 
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Maximize  Total  Value  method  uses  the  total  value  calculated  for  each  s^titude  cell  (of 
the  eligible  applicant  pool)  for  each  AFS/Cluster  to  allocate  accessions  in  order 
to  maximize  total  system  value  for  each  projection  year.  The  discount  rate  and 
horizon  specified  at  the  Discount  Rate/Horizon  Screen  will  be  used  in  the 
calculation  of  total  value.  The  total  value  for  an  applicant  is  equal  to  the 
discounted  present  value  of  the  fiow  of  value  (or  worth)  to  be  accrued  from  each 
year  service  over  a  givoi  horizon  by  entering  a  particular  AFS/Cluster. 

Minimize  Total  Cost  method  uses  the  total  cost  calculated  for  each  !q>titude  cell  (of  the 
eligible  applicant  pool)  for  each  AFS/Cluster  to  allocate  accessions  in  order  to 
minimize  total  system  cost  for  each  projection  year.  The  discount  rate  and 
horizon  specified  at  the  Discount  Rate^orizon  Screen  will  be  used  in  the 
calculation  of  total  cost.  The  total  cost  for  an  ai^licant  is  equal  to  the  discounted 
present  value  of  the  flow  of  cost  to  be  accrued  from  each  year  of  service  over  a 
given  horizon  by  entering  a  particular  AFS/Quster. 

Maximize  Expected  Total  Productive  Capacity  method  uses  the  e3q)ected  productive 
capacity  calculated  for  each  aptitude  cell  (of  the  eligible  applicant  pool)  for  each 
AFS/Quster  to  allocate  accessions  in  order  to  maximize  total  system  expected 
productive  capacity  for  each  projection  year.  The  total  expected  productive 
csqiacity  for  an  applicant  is  equal  to  the  sum  of  the  e}q)ected  productive  capacity 
to  be  accrued  over  a  given  horizon  by  ratering  a  particular  AFS/Quster. 
Expected  productive  capacity  equals  the  product  of  the  probability  of  remaining 
in  service  through  the  nth  YOS  times  the  productive  capacity  of  the  individual  in 
the  nth  YOS  (Stone  et  al.,  1992). 

Maximize  Expected  Total  Value  method  uses  the  e:q)ected  total  value  calculated  for 
each  aptitude  cell  (of  the  eligible  applicant  pool)  for  each  AFS/Quster  to  allocate 
accessions  in  order  to  maximize  total  system  expected  value  for  each  projection 
year.  The  discount  rate  and  horizon  specified  at  the  Discount  Rate/Horizon 
Screen  will  be  used  in  the  calculation  of  the  flow  of  expected  value.  The  total 
expected  value  for  an  applicant  is  equal  to  the  presrat  discounted  expected  value 
of  the  fiow  of  value  (or  worth)  to  be  accrued  from  each  year  service  over  a  givra 
horizon  by  entering  a  particular  AFS/Qustra.  E]q)ected  value  equals  the  product 
of  the  probability  of  remaining  in  service  through  the  nth  YOS  times  the  value  of 
the  individual  in  the  nth  YOS. 

Minimize  Expected  Total  Cost  method  uses  the  expected  total  cost  calculated  for  each 
£q>titude  cell  (of  the  eligible  applicant  pool)  for  each  AFS/Quster  to  allocate 
accessions  in  order  to  minimize  total  expected  system  cost  for  each  projection 
year.  The  discount  rate  and  horizon  specified  at  the  Discount  Rate/Horizon 
Screen  will  be  used  in  the  calculation  of  expected  cost.  The  total  rapected  cost 
for  an  applicant  is  equal  to  the  presrat  discounted  expected  value  of  the  flow  of 
cost  to  be  accrued  ftom  each  year  service  over  a  given  horizon  by  ratting  a 
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particular  AFS/Cluster.  Expected  cost  for  the  nth  YOS  equals  the  product  of  the 
probability  of  remaining  in  service  through  the  nth  YOS  times  the  cost  of  the 
individual  in  the  nth  YOS. 

Options:  Costs/Values 

The  Costs/Values  Menu  will  allow  the  user  to  access  the  screras  whidi  provide  the 
ability  to  specify  the  percentage  change  expected  to  occur  in  costs  and  values  in  each  projection 
year  of  the  simulation.  Actual  costs  and  values  vary  by  AFS/Cluster,  Figure  21.  The 
percentage  changes  in  these  costs/values  vary  only  by  year  of  projection,  and  not  by 
AFS/Cluster.  The  user  may  specify  the  percentage  change  in  the  following  costs/values: 

•  Separation  Costs, 

•  R^ular  Military  Compensation  (RMC)  Costs, 

•  Basic  Military  Training  (BMT)  Costs, 

•  On-the-Job  Training  (OJT)  Costs, 

•  Technical  Training  (Tmg)  Costs,  and 

•  Service  State  Values. 


Figure  21.  Costs/ Values  Menu 
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To  view  or  revise  the  percentage  change  in  any  of  these  costs/values,  the  user  must  select 
the  j^ropriate  cost/value  from  the  menu  shown  in  Figure  21.  The  specific  cost/value  menu  for 
that  cost/value  selected  will  then  appear.  Figure  22  shows  an  example  of  this  type  of  menu  for 
the  parameter  service  state  value,  which  will  be  the  same  for  any  cost/value  selected.  At  this 
menu,  the  user  may  choose  either  to  vary  the  percentage  change  by  projection  year  or  to  set  the 
percoitage  change  the  same  across  all  projection  years. 


Figure  22.  Costs/Values  Menu:  By  or  Across  Years 


To  vary  the  percentage  change  by  year,  the  user  must  select  the  %  By  Year  option 
(Figure  22).  The  next  screen  to  appear  will  display  the  values  for  the  selected  cost/value 
parameter  by  projection  year.  An  example  of  this  type  of  screen  is  shown  in  Figure  23  for  the 
parameter  service  state  value.  The  number  of  projection  years  shown  at  this  screen  will 
correspond  to  the  number  of  projection  years  specified  at  the  Projection  Fericd  Screen.  By 
selecting  the  box  for  the  appropriate  projection  year  and  entering  the  percentage  change,  the  user 
may  vary  the  percentage  change  in  the  cost/value  by  projection  year. 

To  specify  a  percentage  change  across  all  years,  the  user  must  select  the  %  Across  Years 
option  (Figure  22).  At  the  next  screen  to  appear,  the  user  may  then  enter  the  new  percentage 
change.  An  example  of  this  type  of  screen  is  shown  in  Figure  24  for  the  parameter  service  state 
value. 
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Figure  23.  Service  State  Values  Screoi:  By  Year 
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Figure  24.  Service  State  Values  Screen:  Across  Years 


The  percentage  changes  entered  may  reflect  an  increase  or  decrease  in  costs/values.  An 
increase  will  be  entered  as  a  positive  percentage  and  a  decrease  will  be  oitered  as  a  native  (-) 


percentage.  By  default  the  simulation  assumes  the  following  percentage  changes  fw  all 
prqjectimi  years. 


Sqparation  Costs 

+2.5%, 

RMC 

+4.1%, 

BMT  Costs 

+2.5%, 

OJT  Costs 

+2.5%, 

Tedmical  Tmg  Costs 

+2.5%,  and 

Service  State  Values 

+5.0%. 

Parentage  increases  for  Separation,  BMT,  OJT,  and  Technical  Training  costs  were  taken  from 
the  FY90  Air  Training  Command  (ATC)  Cost  Factors  Manual.  The  pmcentage  increase  in 


BMC  uses  the  authorized  January  1991  increase  in  RMC  (Enlisted  Retortion  Rqrort  of  30  June 
1990).  The  increase  in  service  state  values  was  assumed  to  follow  the  average  increase  in  the 
earnings  and  compensation  over  the  last  1979  to  1989  time  period  (Statistical  Abstract  of  the 
United  States,  1990). 


AFS 

The  AFS  Menu,  shown  in  Figure  25,  allows  the  user  to  specify  AFS/Cluster  parameters 
which  are  AFS/Cluster  specific.  The  folloM^g  parameters  may  be  accessed  from  this  menu: 

•  Minimum  Manning  Requirements, 

•  Minimum  Selector  AI  Requirements, 

•  Manning  Requirements,  and 

•  Maximum  Force-out  Requirements. 

The  user  may  set  the  parameters  only  for  the  AFSs/Qustos  specified  in  the  populaticm  for 
SUMS.  If  the  user  does  not  access  the  AFS  Mean,  the  simulation  will  use  defoult  values  for 
all  AFS/Cluster  specific  parameters  (see  Appendix  B  for  defoult  parameters). 

Minimum  Manning  Requiremmts 

The  Minimum  Manning  Requirements  Menu,  shown  in  Figure  26,  allows  tiie  user  to 
set  the  minimum  manning  requirements  by  AFS/Quster.  Minimum  manning  requiremmts 
insure  that  each  AFS/Cluster  is  able,  at  least  partially,  to  meet  its  desired  accessimi  goals. 
Accessimis  are  allocated  to  insure  that  minimum  manning  requirements  for  each  AFS/Clustm* 
are  met  based  tm  the  AFS/Ouster-specific  demand  for  accesaons  and  the  availability  of 
accessimis  to  meet  the  minimum  manning  levels  across  AFSs/Clusters.  These  minimum 
manning  requirements  will  be  satisfied  first  by  the  simulation.  The  accession  allocation 
methodology  selected  by  the  user  on  the  Accession  Menu  vdll  be  used  to  allocate  accessitxis 
subject  to  meeting  the  minimum  manning  requirements.  Once  the  minimum  manning 
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Figure  25.  APS  Menu 

requirements  are  satisfied,  the  residual  applicant  pool,  if  mcisting,  will  then  be  allocated  using 
the  unomstrained  accession  allocation  meAodology. 


MtfiMhiiOi  M  innini) 


Haantig  Oiwipn 


M«>dia«iii  Re^alnlnt  Rcqalrcmciilt 


m 


Figure  26.  Minimum  Manning  Requirements:  By  or  Across 
AFSs 
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Minimum  manning  requirements  may  vary  by  AFS/Cluster  or  may  be  set  across 
AFSs/Clustm  as  displayed  by  the  menu  in  Figure  26.  To  specify  minimum  manning 
requirements  which  vary  by  AFS/Cluster,  the  user  must  select  the  %  by  AFS  option,  and  thoi 
at  the  next  screen,  shown  in  Figure  27,  choose  the  appropriate  AFS/Cluster  and  oit^  the  new 
percent  required  for  that  AFS/Cluster.  To  change  the  minimum  manning  requirements  across 
all  AFSs/Clusters,  the  user  must  select  the  %  Across  AFS  option.  The  screen  in  Figure  28  will 
then  zppeax  and  from  this  screen  the  user  may  enter  the  new  percent  required.  This  will  set  the 
minimum  manning  requirements  at  that  percentage  across  all  AFSs/Clusters.  This  percoitage 
must  range  betwem  0%  and  100%.  By  default,  minimum  manning  requiremmts  are  set  at 
100%  across  all  AFSs/Clusters. 
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Figure  27.  Min.  Manning  Requirements  Screen:  By  AFS 


Minimum  Selector  AI  Requirements 

The  Minimum  Selector  AI  Requirements  Screen,  shown  in  Figure  29,  allows  the  user 
to  specify  the  Minimum  Selector  Aptitude  Index  (AI)  score  for  each  AFS/Cluster  of  any  ratering 
accession.  Only  applicants  meeting  the  minimum  Selector  AI  for  any  AFS/Cluster  will  be 
considered  as  possible  entering  accessions  for  that  AFS/Cluster  by  the  simulation.  The  user  may 
specify  both  the  Selector  AI  for  any  AFS/Cluster  and  the  minimum  score  for  that  Selector  AI 
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for  any  entering  accessim.  The  minimum  Selector  AI  requirements  do  not  vary  by  projection 
year.  The  user  may  select  between  four  Selector  AIs: 

•  Mechanical  (hQ, 

•  Administrative  (A), 

•  Goieral  (G),  and 

•  Electronic  (E). 

Scores  for  the  Selector  AIs  may  range  between  10  and  99.  The  screoi  as  shown  in  Figure  29 
will  display  the  defoult  Selector  AIs  and  minimum  scores  for  the  AFSs/Clustms  specified  by  die 
user  (Ml  the  Select  AFSs/Qustm^  screen.  To  change  any  Selector  AI  or  its  minimum  score,  the 
user  must  first  select  that  AFS/Cluster  from  the  box  or  enter  the  number  of  the  AFS.  The  user 
may  thoi  enter  the  new  Selector  AI,  or  the  new  minimum  score,  or  both. 

SUMS  will  ignore  a  Selector  AI  requiremoit  for  a  particular  AFS/Cluster  if  the 
restricticm  is  below  the  overall  minimum  aptitude  requiremoit  specified  by  the  user  (mi  the 
Minimum  Aptitude  Requirements  Screen  ^m  the  Scenario  Menu.  For  example,  if  the  user 
had  qiecified  a  minimum  G-score  of  60  for  accessions  at  the  hfinimum  Aptitude  Requirements 
Screen,  and  then  specified  a  minimum  Selector  AI  of  G-30  for  any  AFS/Cluster,  the  minimum 


at— »>•  tfi  EMC  Upd»le  Spttant  fxtt 


Q  Mitlirtilirtt  M<inrutH)  ftccjiiirrttir-nt'; 


Figure  28.  Minimum  Manning  Requirements  Scre«i: 
Across  AFSs 
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Figure  29.  Minimum  Selector  AI  Requiremrats  Screoi 


Selector  AI  for  that  AFS/Cluster  would  be  ignored  by  SUMS.  By  establishing  a  minimum 
entrance  score  of  G-60,  SUMS  has  eliminated  aU  applicants  from  the  pool  with  a  G-scoie  of  less 
than  60.  This  effectively  sets  a  minimum  Selector  AI  for  all  AFSs/Clusters  of  G-60.  Thus, 
q)ecifying  a  minimum  Sdector  AI  of  G-30  would  be  ineffective  since  any  applicant  with  a  score 
less  than  60  had  already  been  removed  from  the  pool.  The  individual  AFS/clustm*  aptitude 
restrictions  must  be  above  the  overall  minimums  to  be  effective. 

Manning  Level  Changes 

The  Manning  Level  Changes  Menu,  shown  in  Figure  30,  allows  the  usct  to  specify  the 
percent  change  in  manning  levds  by  AFS/Cluster  and  by  projection  year.  Manning  levels 
rqnesoit  the  number  of  personnel  required  in  each  grade  for  each  AFS/Cluster.  For  example, 
a  S  %  increase  in  the  manning  level  for  a  particular  AFS/Cluster  will  increase  the  maximum  size 
of  the  inventory  possible  in  that  AFS/Cluster  by  5%.  Changes  in  manning  levels  may  be 
iqiecified  by  or  across  projection  years,  and  by  or  across  AFSs/Clusters.  This  gives  the  user 
four  possible  options  for  changing  the  minimum  maiming  levels: 

•  By  AFS,  By  Year 

•  By  AFS,  Across  Years 

•  Across  AFSs,  By  Year 

•  Across  AFSs,  Across  Years 
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By  default,  a  0.00%  change  in  manning  level  changes  is  assumed  in  the  option  across  projection 
years,  across  all  AFSs/Clusters.  The  specified  percmtage  changes  may  reflect  an  increase  or 
decrease  in  manning  levels.  An  increase  in  inventories  will  be  altered  by  the  user  as  a  positive 
percentage  and  a  decrease  will  be  altered  as  a  negative  (-)  percentage. 
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Figure  30.  Manning  Level  Changes  Menu:  By  or  Across 
AFSs 


To  vary  manning  level  changes  By  AFS,  By  Year,  the  usa  must  select  the  %  by  AFS 
option  (Figure  30).  Next  the  user  must  select  the  %  by  Year  option  (Figure  31).  At  the  next 
screen  to  appear  (Figure  32),  the  usa  may  then  enta  the  new  pocoit  changes  for  each  AFS  for 
each  projection  year.  These  percentage  changes  may  vary  by  AFSs/Clusters  and  by  projection 
years. 


To  vary  manning  level  changes  By  AFS,  Across  Years,  the  usa  must  select  the  %  by 
AFS  option  (Figure  30).  Next  the  user  must  select  the  %  Across  Year  option  (Figure  31).  At 
the  noct  screoi  to  appear  (Figure  33),  the  usa  may  then  oita  the  percoit  changes  for  each  AFS 
across  all  projection  years.  These  percentage  changes  may  vary  only  by  AFSs/Clusters  and  not 
by  projection  years. 

To  vary  manning  level  changes  Across  AFSs,  By  Year,  the  usa  must  select  the  % 
Across  AFSs  option  (Figure  30).  Next  the  usa  must  select  the  %  by  Year  option  (Figure  31). 
At  the  next  screen  to  appear  (Figure  34),  the  usa  may  then  enta  the  percent  changes  by 
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Figure  33.  Manning  Level  Changes  Screen:  By  AFS, 
Across  Years 


Figure  34.  Manning  Level  Changes  Screen:  Across  AFSs,  By 
Year 


Figure  35.  Manning  Level  Changes  Screen:  Across  AFSs, 
Across  Years 


To  vary  manning  level  changes  Across  AFSs,  Across  Years,  the  user  must  select  the  % 
Across  AFSs  option  (Figure  30).  Next  the  user  must  select  the  %  Across  Years  option  (Figure 
31).  At  the  next  screen  to  appc^I  (Figure  35),  the  user  may  then  enter  the  change  in  manning 
level  changes  for  all  years,  for  all  AFSs/Clusters.  This  percentage  may  not  vary  by  projection 
year  or  by  AFS/Quster. 


Maximum  Force-out  Requiranents 

The  Maximum  Force-out  Requirements  Menu,  shown  in  Figure  36,  allows  the  user 
to  qpedfy  the  maximum  proportion  of  an  overage  which  will  be  forced-out,  if  force-outs  ate 
required  to  meet  set  manning  levels  by  grade  by  AFS/Qusta*  or  across  AFSs/Clusto^  by 
projection  year.  The  user  has  four  possible  options  for  changing  the  maximum  force-out 
requirements: 

•  By  AFS,  By  Year 

a  By  AFS,  Across  Years 

•  Across  AFSs,  By  Year 

a  Across  AFSs,  Across  Years 

By  default,  maximum  force-out  requirements  are  set  at  100.00%  across  all  projection  years 
across  all  AFSs/Clusters.  The  percentage  must  range  between  0.00%  and  100.00%. 


Figure  36.  Maximum  Force-out  Requirements:  By  AFS  or 
Across  AFSs 


Figure  37.  Maximum  Force-out  Requirements:  By  or 
Across  AFSs,  By  or  Across  Years 
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To  vary  the  maximum  force-out  requirements  By  AFS,  By  Year,  the  user  must  select 
the  %  by  AFS  option  (Figure  36).  Next  the  user  must  sdect  the  %  by  Year  option  (Figure  37). 
At  the  next  screen  to  appear  (Figure  38),  the  user  may  thra  enter  the  new  percoit  force-out 
requirements  for  each  AFS  for  each  projection  year.  These  percentage  requirements  may  vary 
by  AFSs/Clusters  and  by  projection  years. 

To  vary  the  maximum  force-out  requirements  By  AFS,  Across  Years,  the  user  must 
select  the  %  by  AFS  option  (Figure  36).  Next  the  user  must  select  the  %  Across  Year  optitxi 
(Figure  37).  At  the  next  screen  to  appear  (Figure  39),  the  user  may  then  enter  the  percoit  force- 
out  reqtiirements  for  each  AFS/Cluster  across  all  projection  years.  These  percentage 
requirements  may  vary  only  by  AFS/Cluster  and  not  by  projection  years. 
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Figure  38.  Maximum  Force-out  Requirements  Screen;  By 
AFS,  By  Year 


To  vary  the  maximum  force-out  requirements  Across  AFSs,  By  Year,  the  user  must 
select  the  %  Across  AFSs  option  (Figure  36).  Next  the  user  must  select  the  %  by  Year  (^tion 
(Figure  37).  At  the  next  screen  to  appear  (Figure  40),  the  user  may  then  alter  the  percoit  force- 
out  requirements  by  projection  year.  These  percentage  requirements  may  vary  only  by 
projection  year  and  not  by  AFS/Cluster. 
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Figure  39.  Maximum  Force-out  Requirements  Screen:  By 
AFS,  Across  Years 
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Figure  40.  Maximum  Force-out  RequiremoitsScreoi:  Across 
AFSs,  By  Year 
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To  vary  the  maximum  force-out  requirements  Across  AFSs,  Across  Years,  the  user  must 
select  the  %  Across  AFSs  option  (Figure  36).  Next  the  user  must  select  the  %  Across  Years 
opticm  (Figure  37).  At  the  next  screen  to  appear  (Figure  41),  the  user  may  thra  rater  the  change 
in  force-mit  requirements  for  all  years,  for  iil  AFSs/Clusters.  This  percentage  requiremrat  may 
not  vary  by  projection  year  or  by  AFS/Clustra. 


Figure  41.  Maximum  Force-out  Requirements  Screen;  Across 
AFSs,  Across  Years 


Kii^E 

The  File  Menu,  shown  in  Figure  42,  allows  the  user  to  specify  the  name  of  the  ouq)ut 
file  for  the  execution  of  SUMS.  The  option  available  under  the  File  Menu  is  Output  Hie 
Name.  By  selecting  the  Output  File  Name  option,  the  user  may  specify  the  new  ouq)ut  file 
name.  To  rater  a  new  file  name  (Figure  43),  the  user  clicks  on  the  Output  File  Name  tox  and 
then  ratras  the  new  file  name.  When  the  user  executes  the  simulation,  the  ouq)ut  from  the 
simulation  will  be  directed  to  this  file.  Appendix  E  contains  a  sample  ouq)ut  file. 
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Figure  43.  Ou^t  File  Name  Screen 
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EXECUTE 


The  Exeaite  Nfenu,  shown  in  Figure  44,  will  allow  the  usv  to  execute  a  simulation  in 
SUMS.  This  menu  allows  the  user  two  options; 

•  Run  and  Retain  Farameters  and 

•  Run  and  Restart. 


Figure  44.  Execute  Menu 


If  the  user  selects  the  Run  and  R^ain  Parameters  cation,  SUMS  will  execute  the  simniarion 
and  direct  the  ou^t  from  that  simulation  to  the  ou^ut  file  qiedfied  under  the  Ou^iut  File 
Name  c^on.  Once  the  simulation  is  complete,  SUMS  will  return  the  user  to  the  SUMS  Main 
Atom  Screoi  (Figure  1).  The  population  and  all  parameters  and  qptitms  will  be  those  spedfied 
by  the  user  before  executing  the  simulation.  The  user  once  again  has  access  to  any  of  the  menus 
in  SUMS. 

If  the  user  selects  the  Run  and  Redait  option,  SUMS  will  execute  the  simulation  and 
direct  the  ou^t  from  that  simulation  to  the  output  file  qiecified  under  the  Output  File  Name 
option.  Once  the  simulation  is  complete,  SUMS  will  return  the  user  to  the  SUMS  Menu  Scraoi 
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shown  in  Figure  2.  The  population  and  paiameto'  changes  qieciiied  by  the  user  will  not  be 
retained  in  SUMS  if  die  user  selects  this  qition.  The  user  must  define  a  new  pc^Milation  at  die 
Scraario  Menu  shown  in  Figure  7.  By  sdecdng  the  File  Moui,  the  user  may  specify  the 
ou^t  file  name  of  the  simulation  executed  using  die  Run  and  Restart  option.  The  uso’  may 
then  print  that  ou^t  using  the  Print  Menu. 


EXIT 


The  Exit  Menu,  shown  in  Figure  45,  allows  the  user  to  end  the  session  and  exit  SUMS 
to  Windows. 


Figure  45.  Exit  Menu 


PRINT 


The  Print  Menu,  shown  in  Figure  46,  allows  the  user  to  print  the  output  of  an  mcecuted 
simulation.  The  file  to  be  printed  will  be  the  file  q^fied  on  Ae  Output  File  Name  Screen 
(Figure  43).  The  uso^  may  also  view  an  output  file  from  this  menu.  Appendix  E  ctmtains  a 
sample  ou^t  file. 
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Deflnition  of  Clusters 


This  appendix  describes  the  methodologies  used  to  create  the  two  Clusters  of  AFSs 
available.  The  tables  of  Clusters  that  follow  include  listings  of  all  AFSs  included  in  each 
cluster,  the  Selector  AI  for  each  Quster,  and  the  minimum  aptitude  score  for  each  Cluster. 

MAGE  Cluster 

The  following  clusters  are  based  on  the  minimum  selector  AI  score,  M,  A,  G,  or  E, 
required  for  admittance  into  the  AFS.  The  clustm  are  comprised  of  those  AFSs  with  the  same 
derignated  aptitude  requirements,  M,  A,  G,  or  E,  and  similar  minimum  score  requirements.  For 
example,  cluster  1  is  comprised  of  those  AFSs  with  a  minimum  mechanical  (M)  scene 
requiiemoit  betwem  61  and  57,  while  clusto’  2  includes  those  AFSs  with  a  minimum 
mechanical  (M)  score  requirement  between  51  and  50.  The  range  of  scores  within  a  cluster  is 
arbitrary  and  could  be  larger  or  smaller  depending  on  whether  more  or  fewer  clusters  are 
desired.  Other  factors  to  be  considered  are  the  actual  diffoences  of  the  AFSs  included  in  a 
cluster,  as  well  as  the  difficulty  of  constructing  parameters  of  the  cluster  to  be  used  in  SUMS. 


This  methodology  results 

in  20  clusters  of  AFSs. 

Cluster 

iiSL  J£S. 

AI 

Score 

Description 

(1)  454x2 

M 

58 

Aircrew  Egress  Systems  Mechanic 

454x4 

Aircraft  Pneudraulic  Systems 

457x1 

Helicopter  Maintenance 

463x0 

Nuclear  Wetqwns 

472x3 

Vdiicle  Body  Mechanic 

753x1 

Gunsmith 

(2)  361x0 

M 

51 

Antenna  Systems  Installation/Maintenance 

361x1 

Communication  Cable  Systems 

Installation/Maintenance 

411x1 

Missile  Maintenance 

452x4 

Tactical  Aircraft  Maintenance 

454x0 

Aerospace  Propulsion 

454x3 

Aircraft  Fuel  Systems 

457x0 

Strategic  Aircraft  Maintenance 

457x2 

Airlift  Aircraft  Maintenance 

458x0 

Aircraft  Metals  Technology 

458x2 

Aircraft  Structural  Maintraance 

472x0 

Special  Purpose  Vehicle  &  Equipmoit  Mechanic 

472x2 

General  Purpose  Vehicle  Mechanic 

545x1 

Liquid  Fuel  Systems  Maintmance 

552x0 

Structural 

552x5 

Plumbing 

44 


(3)  458x3  M  44 

472x1 

SSlxO 

551x1 

552x2 

566x1 

591x0 

591x1 

603x0 

(4)  661x0  A  63 

672x1 

672x2 

673x0 


Fabrication  &  Parachute 
Special  Vehicle  Mechanic 
Pavements  Maintenance 
Construction  Equipmmt 
Metal  Fabricating 
Envircmmoital  Support 
Seaman 
Marine  Engine 
Vdiicle  Opmtions/Dispatch 

Lt^stics  Plans 
Financial  Managemoit 
Financial  Services 
Auditing 


(5)  271x1  A  45 
271x2 
472x4 
492x1 
602x0 
602x1 
645x2 
732x0 
732x1 


Airfidd  Management 

Opmtions  Resource  Management 

Vehicle  Maintoiance  Control  &  Analysis 

Communications  Systems  Radio  Operations 

Pass«\ger  &  HHG 

Freight  &  Packaging 

Supply  Systems  Analysis 

Personnd 

Personnel  Afifdrs 


(5)  612x1  A  29 
702x0 
741x1 


Subsistence  Operations 
Information  Management 
Fitness  &  Recreation 


(7)  201x1  G  68 

205x0 
206x0 
208x1 
208x2 
208x3 
208x4 
208x5 
651x0 
733x1 
791x0 
791x1 
792x2 
982x0 


Target  Intelligence 
Electronic  Intelligoice  Operations 
Imag^  Interpreter 
Germanic  Cryptologic  Linguist 
Romance  Cryptologic  Linguist 
Slavic  Cryptologic  Linguist 
Far  East  Cryptologic  Linguist 
Mid  East  Cryptologic  Linguist 
Contracting 

Manpower  Management 

Public  Affairs 

Radio  &  TV  Broadcasting 

Historian 

Doital  Laboratory 


45 


(8) 


(9) 


(10) 


(11) 


111x0 

G 

57 

Defensive  Aerial  Gunner 

113x0 

Flight  Engineer 

114x0 

Aircraft  Loadmaster 

201x0 

Intelligoice  Operations 

202x0 

Radio  Communications  Analysis 

209x0 

Defensive  C3CM 

231x3 

Visual  Information  Production-Documaitation 

242x0 

Disaster  Preparedness 

496x0 

Comm-Computer  Systems  Plan  &  Program 

Management 

751x1 

Training  Systems 

924x0 

Medical  Laboratory 

112x0 

G 

53 

In-Flight  Refueling  Operations 

117x0 

Airborne  Warning  C&C  Systems  Operations 

121x0 

Survival  Training 

241x0 

Safety 

272x0 

Air  Traffic  Control 

276x0 

Aerospace  Control  &  Warning  Systems 

391x0 

Maintenance  Data  Systems  Analysis 

491x2 

CommunicationS'Computer  Systems  Program 

674x0 

Cost  Analysis 

912x5 

Optometry 

913x1 

O^upational  Therapy 

914x0 

Men^  Health 

207x1 

G 

49 

Morse  Systems 

207x2 

Printer  Systems 

274x0 

Command  and  Control 

275x0 

Tactical  Air  Command  &  Control 

553x0 

Engineering  Assistant 

881x0 

Paralegal 

913x0 

Physical  Therapy 

115x0 

G 

43 

Pararescue/Recovery 

116x0 

Airborne  Communications  Systems  Operations 

222x0 

Geodetic 

231x0 

Visual  Information  Media 

231x1 

Graphics 

231x2 

Still  Photo 

233x0 

Imagery  Production 

273x0 

Combat  Control 

392x0 

Maintenance  Scheduling 

458x1 

Nondestructive  Inspection 
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(12) 


(13) 


(14) 


(15) 


491x1 

Communications-Computer  Systems 

492x2 

Communications  Systems  Electromagnetic 

Spectrum 

555x0 

Production  Control 

731x0 

Personnel  Systems  Management 

753x0 

Combat  Arms  Training  &  Maintenance 

821x0 

Special  Investigations 

901x0 

G 

43 

Aeromedical 

902x0 

Medical  Service 

902x2 

Surgical  Service 

903x0 

Radiologic 

903x1 

Nuclear  Medicine 

904x0 

Cardiopulmonary  Laboratory 

905x0 

Pharmacy 

906x0 

Medical  Administration 

907x0 

Bioenvironmental  Engineering 

908x0 

Environmoital  Medicine 

911x0 

Aerospace  Physiology 

915x0 

Medi(^  Mat^al 

919x0 

Orthotic 

924x1 

Histopathology 

925x0 

Cytotechnology 

926x0 

Diet  Therapy 

981x0 

Dental  Assistant 

122x0 

G 

34 

Aircrew  Life  Support 

566x0 

Pest  Management 

571x0 

Fire  Protection 

612x0 

Meatcuttm* 

623x0 

Services 

645x1 

Material  Storage  &  Distribution 

703x0 

Reprographic 

751x0 

Education 

811x0 

Security 

811x2 

Law  Enforcemrat 

303x2 

E 

75 

AC&W  Radar 

303x3 

Auto  Tracking  Radar 

455x0 

Photo  &  Sensors  Maintmiance 

455x5 

Avionics  Support  Equipmoit  (SE) 

118x0 

E 

67 

Airborne  Computer  Systems 

118x1 

Airborne  C&C  Communications  Equipmoit 
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118x2 

Airborne  Radar  Systems 

303x1 

Air  Traffic  Control  Radar 

304x0 

Wideband  Communications  Equipment 

304x2 

Meteorological  &  Navigation 

304x4 

Ground  Radar  Communications 

304x5 

Television  Systems 

304x6 

Satellite  Communications  Systems  Equipment 

305x4 

Electronic  Computer  &  Switching  Systems 

306x6 

Secure  Communications  Systems  Maintenance 

309x0 

Space  Systems  Equipmrat  Maintenance 

316x3 

Instrumentation 

324x0 

Precision  Measurement  Equipment  Laboratory 

341x2 

Defensive  Systems  Trainer 

341x4 

Flight  Simulator 

341x6 

Navigation/Tactics  Training  Devices 

341x7 

Missile  Trainer 

411x0 

Missile  Systems  Maintenance 

(16)  451x4  E  67 

F-15  Avionics  Test  Station  &  Component 

451x5 

F-16/A-10  Avionics  Test  Station  &  Component 

451x6 

F/FB-111  Avionics  Test  Station  &  Component 

451x7 

B-IB  Avionics  Test  Station  &  Componmt 

452x1 

F-15  Avionics  Systems 

452x2 

F-16  Avionics  Systems 

452x3 

F/FB-111  Avionics  Systems 

455x1 

Avionics  Guidance  &  Control  Systems 

455x2 

Communication  &  Navigation  Systems 

455x3 

Weapon  Control  Systems 

455x4 

Airborne  Warning  &  Control  Radar 

455x6 

Airborne  Command  Post  Communications 

456x0 

Bomb-Navigation  Systems 

456x1 

Electronic  Warfare  Systems 

456x2 

Defensive  Fire  Contro!  Systems  (DFCS) 

457x3 

B-IB  &  B-2  Avionics  Systems 

466x0 

Air  Launched  Missile  Systems 

493x0 

Communications-Computer  Systems  Control 

918x0 

Biomedical  Equipment 

(17)  277x0  E  42 

Space  Systems  Operations 

362x1 

Telephone  Switching 

362x3 

Missile  Control  Communications  Systems 

362x4 

Telephone  &  Data  Circuitry  Equipment 

404x0 

Imagery  Systems  Maintenance 

411x2 

Missile  Facilities 
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(18) 


(19) 


(20) 


S42x0 

Electrician 

542x1 

Electric  Power  Line 

100x0 

G 

42 

First  Sergeant 

465x0 

Munitions  Operations 

645x0 

Inventory  Management 

734x0 

Social  Acticms 

742x0 

Open  Mess  Managemoit 

871x0 

Band 

872x0 

Instrumoitalist 

893x0 

Ch{q)el  Management 

452x5 

E 

45 

Tactical  Electrical  &  Environmoital  Systems 

454x1 

Aerospace  Ground  Equipment 

454x5 

Strategic  Electrical  &  Environmental  Systems 

454x6 

Airlift  Electrical  &  Environmental  Systems 

461x0 

Munitions  Systems 

462x0 

Aircraft  Armamrat  Systems 

464x0 

Exploave  Ordinance  Disposal 

542x2 

Electric  Power  Production 

545x0 

Refrigeration  &  Air-Conditioning 

545x2 

Heating  Systems 

545x3 

CE  Controls  Systems 

251x0 

G 

40 

Weather 

605x5 

Air  Transportation 

631x0 

Fuels 
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AFS  Cluster 


The  following  clusters  are  based  on  the  ordering  of  AFSs  in  the  Airman  Classification 
Structure  Chart  and  the  selector  AI  score,  M,  A,  G,  or  E,  designated  for  the  AFS.  This 
methodology  results  in  55  clusters  of  AFSs.  An  attempt  was  made  in  these  clusterings  to  group 
AFSs  with  similar  tasks  into  the  same  clustering,  subject  to  the  Selector  AI  for  each  AFS. 

Cluster 


No. 

AFS 

AI 

Score 

Description 

(1) 

lllxx 

G 

55 

Defimsive  Aerial  Gunner 

114xx 

Aircraft  Loadmaster 

(2) 

112xx 

G 

55 

In-Flight  Refueling 

113xx 

Flight  Engineer 

(3) 

115xx 

G 

40 

Pararescue/Recovery 

121xx 

Survival  Training 

122xx 

Aircrew  Life  Support 

(4) 

116xx 

G 

45 

Airborne  Command  Systems 

117xx 

Airborne  Warning  C&C  Systems 

(5) 

201xx 

G 

60 

Intelligence  Operations  &  Targeting 

202xx 

Radio  Communications  Analysis 

205xx 

Electronic  Intelligence  Operations 

206xx 

Imagery  Interpreter 

207xx 

Communication  Collection  Systems 

208xx 

Cryptologic  Linguist 

209xx 

Defensive  C3CM 

(6) 

222xx 

G 

43 

Geodetic 

231xx 

Visual  Information  Services 

233xx 

Imagery  Production 

(7) 

241xx 

G 

55 

Safety 

242xx 

Disaster  Preparedness 

571xx 

Fire  Protection 
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(8) 

251XX 

G 

64 

Weatho- 

(9) 

271XX 

A 

45 

Airfield  Managemoit 

472x4 

Vehicle  Maintraance  Control  &  Analysis 

492x1 

Communications  Systems  Radio  Oper^ons 

(10) 

272xx 

G 

50 

Air  Traffic  Control 

273XX 

Combat  Control 

274XX 

Command  and  Control 

275xx 

Tactical  Air  Comnumd  &  Control 

276xx 

Aerospace  Control  &  Warning  Systems 

(11) 

277XX 

E 

58 

Space  Systems  Operations 

(12) 

118xx 

E 

67 

Airborne  C&C  Mission  Electronic  Systems 

303xx 

Ground  Radar 

304xx 

Communications  Systems 

30Sxx 

Electronic  Computer  &  Switching  Maintenance 

306xx 

Secure  Communications  Systems  Maintenance 

309XX 

Space  Systems  Equipment  Maintmiance 

362XX 

Telephone  &  Mis^e  Control  Comm  Systems 

(13) 

316xx 

E 

67 

Instrumratation 

324XX 

Precision  Measurement  Equipment  Laboratory 

918xx 

Biomedical  Equipment 

(14) 

341xx 

E 

67 

Training  Devices 

(15) 

361xx 

M 

51 

Antenna  &  Cable  Systems  Installation/Maintenance 

(16) 

391xx 

G 

48 

Maintenance  Data  Systems  Analysis 

392xx 

Maintenance  Scheduling 

(17) 

404xx 

E 

40 

Imagery  Systems  Maintenance 

51 


(18)  411XX 

G 

50 

Missile  Systems  Maintenance 

(19)  4S1XX 

E 

67 

Avionics  Test  Stations 

452x1 

Avionics  Systems 

452x2 

Avionics  Systems 

452x3 

Avionics  Systems 

(20)  454x1 

M 

51 

Aerospace  Ground  Equipment 

(21)  454x0 

M 

51 

Aerospace  Propulsion 

454x2 

Aircrew  Egress  Systems 

454x3 

Aircraft  Fuel  Systems 

454x4 

Aircraft  Pneudraulic  Systems 

(22)  452x5 

M 

45 

Tactical  Electrical  &,  Environmental  Systems 

454x5 

Strategic  Electrical  &  Environmental  Systems 

454x6 

Airlift  Electrical  &  Environmental  Systems 

(23)  455xx 

E 

67 

Conventional  Avionics  Systems 

456xx 

Offensive/Defensive  Avionic  Systems 

457x3 

Advanced  Avionic  Systems 

(24)  452x4 

M 

51 

Tactical  Aircraft  Maintenance 

457x0 

Strat^c  Aircraft  Maintoiance 

457x1 

Helicopter  Maintmiance 

457x2 

Airlift  Aircraft  Maintenance 

458xx 

Aircraft  Fabrication 

(25) 

461XX  M  61 

Munitions  Systems 

462xx 

Aircraft  Armament  Systems 

464xx 

Explosive  Ordinance  Disposal 

(26) 

463xx  M  61 

Nuclear  We^ns 
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(27) 

465xx 

A 

45 

Munitions  Operations 

(28) 

466xx 

E 

67 

Air  Launched  Missile  Systems 

(29) 

472x0 

M 

50 

Special  Purpose  &  Base  Maint  Vehicle  Equipment 

472x1 

Special  Vehicle  Mechanic 

472x2 

General  Purpose  Vdiicle  Mechanic 

472x3 

Vehicle  Body  Mechanic 

(30) 

491x1 

G 

45 

Communications-<romputer  Systems 

491x2 

Communications-Computm^  Systems  Programming 

492x2 

Comm  Systems  Electromagnetic  Spectrum  Mgt 

(31) 

496x0 

G 

58 

Comm-Computer  Systems  Plan  &  Program  Mgt 

(32) 

542x0 

E 

33 

Electrical 

542x1 

Electric  Power  Line 

(33) 

542x2 

M 

51 

Electric  Power  Production 

545x0 

Refrigeration  &  Air-Conditioning 

545x2 

Heating  Systems 

545x3 

CE  Controls  Systems 

(34) 

545x1 

M 

51 

Liquid  Fuel  Systems  Maintenance 

(35) 

551xx 

M 

44 

Pavemrats  &  Construction  Equipment 

552xx 

Structural 

566x1 

Environmental  Support 

(36) 

553xx 

G 

48 

Engineering  Assistant 

555xx 

Production  Control 
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(37) 

59ixx 

M 

44 

Vdiicle  OpexaticMis 

603xx 

Marine 

(38) 

605xx 

M 

51 

Air  Tran^rtation 

(39) 

612x1 

A 

27 

Subsistrace  Opmtions 

741xx 

Fitness  &  Recreation 

(40) 

566x0 

G 

30 

Pest  Management 

612x0 

Meatcutter 

623x0 

Services 

703xx 

Reprographic 

(41) 

631xx 

M 

51 

Fuels 

(42) 

645x0 

A 

45 

Inventory  Management 

742XX 

Opoi  Mess  Management 

(43) 

645x1 

E 

30 

Materid  Storage  &  Distributitm 

(44) 

645x2 

A 

51 

Supply  Systems  Analyris 

602XX 

Traffic  Management 

661xx 

Logistics  Plans 

(45) 

651xx 

G 

70 

Contracting 

674xx 

Cost  Analysis 

(46) 

672XX 

A 

61 

Financial  Management  &  Services 

673XX 

Auditing 

(47) 

702XX 

A 

32 

Information  Management 

732xx 

Personnel 

54 
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Default  Parameter  File  Values 


This  appendix  details  the  sitings  of  the  Default  parameter  file. 

Scenario 

A.  Parameters 

1.  Projection  Period  =  8  years 

2.  Pool  Size 

a.  AFSs  =  12,500  for  all  years 

b.  Clusters  =  110,000  for  all  years 

3.  Discount  Rate/Horizon 

a.  Discount  Rate  =  6.50% 

b.  Horizon  =  20  years 

4.  Aptitude  Mix  for  Applicant  Pool  =  FY90  MBPS  Applicant  Pool 

5.  Minimum  Aptitude  Requirmnmts 

a.  Minimum  G-score  -  60 

b.  Minimum  Composite  Score  «  180 

6.  Minimum  YOS  for  Promotiim 

a.  El  to  E2  ^  0  YOS 

b.  E2  to  E3  =  0  YOS 

c.  E3  to  E4  =  1  YOS 

d.  E4  to  E5  =  5  YOS 

e.  E5  to  E6  =  12  YOS 

f.  E6  to  E7  =  15  YOS 

g.  E7  to  E8  =  18  YOS 

h.  E8  to  E9  =  21  YOS 

B.  Options 

1.  Promotion  -  Constant  Promotion  Rate  Method 

2.  Accession  -  Maximize  Expected  Net  Return  Method 

3.  Costs/Values 

a.  Separation  Costs  -  2.5% 

b.  RMC  Costs -4.1% 

c.  BMT  Costs  -  2.5% 

d.  OJT  Costs  -  2.5% 

e.  Technical  Tmg  Costs  -  2.5% 

f.  Service  State  Values  -  5.0% 

APS 

A.  Minimum  Manning  Requirements  -  100%  for  all  AFSs/Clusters,  for  all  years 

B.  Minimum  Selector  AI  Requiremoits 
1.  For  AFSs 

a.  AFS  122x0  -  G-30 

b.  AFS  272x0  -  G-50 

c.  AFS  324x0  -  E-60 

d.  AFS  328x0  -  E-65 


c.  AFS  423x5  -  E-30 

f.  AFS  426x2  -  M-50 

g.  AFS  492x1  -  A-45 

h.  AFS  732x0  -  A-45 

2.  For  Clusters  (see  Appendix  A) 

C.  Manning  Level  Changes  -  0.00%  change  in  requirements  for  all 
AFSs/Clusters,  for  all  years 

D.  Maximum  Force-out  R^uiiements  -  1(X).00%  force-out  requiremmt  for  all 
AFSs/Qusters,  for  all  years 

m.  File 

A.  (X>q>ut  File  Name  AFSs  -  AFSGR8.0UT 

B.  Ouq>ut  File  Name  Clusters 

1.  20  MAGE  Clusters  -  CLUS20.OUT 

2.  51  AFS  Clusters  -  CLUS51.0UT 
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Allocation  Nfethodologies 


This  appendix  details  the  methodology  used  to  estimate  the  quantitative  factors  which  affect 
the  allocation  of  enlisted  personnel.  SUMS  allocates  accessions  to  AFSs/Qusters  in  order  to  fill 
AFS/Cluster-specific  manning  vacancies  caused  by  the  attrition/promotion  process  and  manning 
requirements.  SUMS  selects  recruits  from  a  given  accession  pool  comprised  of  a  given  aptitude 
mix  based  on  the  four  ASVAB  composite  scores  (Mechanical,  Administrative,  Generd,  and 
Electronic).  The  allocation  of  aptitude-specific  accessions  to  AFSs/Clusters  is  performed  using 
a  methodology  which  maximizes  or  minimizes  the  total  benefit  resulting  from  an  allocation  of 
aptitude-specific  accessions  to  multiple  AFSs/Clusters.  The  user  has  been  provided  eight 
alternative  methodologies  for  allocating  accessions: 

(1)  Random  Arrival, 

(2)  Maximize  E:q)ected  Total  Net  Return, 

(3)  Maximize  Total  Productive  Capacity, 

(4)  Maximize  Total  Value, 

(5)  Minimize  Total  Cost, 

(6)  Maximize  Expected  Total  Productive  Capacity, 

(7)  Maximize  E]q)ected  Total  Value,  and 

(8)  Minimize  Expected  Total  Cost. 


Random  Arrival 

Random  arrival  represents  a  slightly  diffract  methodology  for  the  allocation  of  aptitude- 
specific  accessions  from  the  other  allocation  alternatives.  Random  arrival  uses  a  purely  random 
procedure  for  determining  the  order  in  which  2q)titude-specific  sq>plicants  from  the  applicant  pool 
become  available  as  possible  accessions.  Each  applicant  is  randomly  selected  from  the  applicant 
pool  with  a  given  aptitude  distribution.  This  method  attempts  to  mirror  the  aptitude  distribution 
of  applicants  which  recruiters  actually  confront  at  Military  Entrance  Processing  Station  (MEPS). 
The  Random  Arrival  allocation  of  each  accession  is  performed  without  regard  to  the  aptitude 
distribution  of  future  applicants.  Accessions  are  allocated  to  AFSs/Clusters  as  they  randomly 
arrive  at  the  MEPS  on  the  basis  of  relative  need  by  each  AFS/Cluster.  For  example,  if  AFSj 
needs  two  times  as  many  accessions  as  AFS^  and  the  applicants  that  alter  the  MEPS  are  equally 
qualified  for  both  AFS^  and  AFSj,  then  those  available  accessions  will  be  allocated  to  AFSi  at 
a  rate  of  2  for  1  relative  to  AFSj  accessions.  Thus,  qualified  applicants  are  randomly  allocated 
to  AFSs/Clusters  based  on  the  relative  needs  of  the  AFSs/Clusters.  This  method  does  not 
maximize  or  minimize  total  system  welfare  based  on  benefits,  costs,  or  any  other  allocation 
criterion. 
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Alternative  Methodologies 


The  other  seven  allocation  alternatives  use  the  same  methodology  differing  only  in  terms 
of  the  allocation  criterion  employed  to  determine  to  which  AFS/Cluster  each  accession  will  be 
allocated.  Each  of  the  alternatives  (2)  through  (8)  uses  a  different  allocation  criterion.  The 
allocation  criterion  rq)resents  the  single  quantitative  factor  assignable  to  each  aptitude  group 
which  is  used  to  determine  the  "best"  AFS/Cluster  allocation  of  the  recruits.  Aptitude  groups 
are  based  on  the  range  of  possible  scores  for  the  selector  aptitude  index  (AI)  of  each 
AFS/Cluster.  For  example,  an  AFS/Cluster  with  a  minimum  selector  AI  of  M-60  wodd  omsist 
of  four  aptitude  groups  comprised  of  applicants  with  M  scores  of  99  to  90,  89  to  80,  79  to  70, 
and  69  to  60.  "Best"  in  this  context  refers  to  the  allocation  of  a  single  accession  to  a  specific 
AFS/Cluster  making  the  greatest  contribution  to  the  overall  welfare  of  the  system  as  defined  by 
the  objective  to  be  maximized  or  minimized.  The  objective  is  expressed  in  terms  of  erne  of 
sevoi  allocation  criterion:  expected  total  net  return,  total  productive  capacity,  total  value,  total 
cost,  expected  total  productive  capacity,  expected  total  value,  or  expected  total  cost. 

To  determine  the  allocation  of  accessions  across  AFSs/Clusters  for  these  seven 
alternatives,  a  linear  programming  routine  (Seplo,  Deo,  &  Kowalik,  1983)  is  used.  This  linear 
programming  algorithm  determines  the  number  of  qualified  applicants  from  each  ^titude  group 
to  be  assigned  to  each  AFS/Cluster  across  all  AFSs/Clusters  specified  in  the  system.  The 
allocation  solution  is  obtained  by  maximizing  (minimizing): 

jt-i 

subject  to  the  constraints: 

K 

53  for  all  X  (2) 

k~l 


M 

53  ^xjc^^k  for  all  k  (3) 

JC-l 


for  all  X  and  k 


(4) 
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where. 


K  is  the  number  of  AFSs/Clusters, 

M  is  the  number  of  ^titude  groups, 

is  the  allocation  criterion  v^ue  to  be  accrued  to  the  system  from 
allocating  an  accession  with  aptitude  x  to  AFS/Cluster  k, 

X  is  the  aptitude  group, 
k  is  the  kth  AFS/Cluster, 

is  the  numb»  of  accessions  with  aptitude  x  assigned  to  AFS/Cluster 

K 

a,  is  the  number  of  accessions  of  aptitude  x,  and 

is  the  accession  requirement  for  AFS/Cluster  k  which  is  necessary  to 
meet  the  desired  manning  level. 

The  objective  function  (Equation  1)  is  the  total  allocation  criterion  value  of  all  accessions 
assigned  to  all  AFSs/Clusters  from  all  aptitude  groups.  The  allocation  problem  is  solved  by 
finding  the  maximum  (minimum)  value  for  this  hmction.  If  cost  w^  selected  as  the  allocation 
criterion,  the  objective  function  would  be  minimized  versus  the  selection  of  productivity  as  the 
allocation  criterion  which  would  be  maximized.  Equation  2  constrains  the  number  of  accessions 
assigned  from  an  aptitude  group  to  the  number  of  accessions  available  in  the  group.  Equation 
3  constrains  the  number  of  accessions  assigned  to  an  AFS/Cluster  to  be  less  than  or  equal  to  the 
established  manning  level  for  that  AFS/Cluster.  This  constraint  does  not  affect  the  allocation 
of  accessions  while  the  number  of  accessions  allocated  to  an  AFS/Cluster  is  below  the 
established  manning  level  for  that  AFS/Cluster.  Equation  4  specifies  that  a  negative  numb^  of 
accessions  with  aptitude  x  cannot  be  assigned  to  any  AFS/Cluster. 


Expected  Total  Net  Return 

The  allocation  criterion  Expected  Total  Net  Return,  encompasses  several  important 
factors:  productive  capacity,  value  of  services  produced  by  personnel  in  the  Air  Force, 
probability  of  attrition,  training  costs,  basic  military  training(BMT)  costs,  and  personnel 
maintenance  costs  (regular  military  compensation).  These  factors  are  combined  into  a  single 
measure  called  expected  net  return  for  any  aptitude  cohort  in  any  AFS/Cluster.  The  expected 
net  return  for  an  individual  with  aptitude  x  is  defined  simply  as  the  difference  between  expected 
value  and  expected  cost  over  the  specified  horizon,  T.  Thus,  the  objective  function  to  be 
maximized  is  the  summation  of  expected  net  return  across  all  accessions  allocated  to  all 
AFSs/Clusters. 

To  allocate  accessions  to  the  AFSs,  a  measure  of  expected  net  return,  ETNR^,  is 
required  for  the  kth  AFS/Cluster.  This  value  is  estimated  in  three  steps:  estimation  of  expected 
value,  estimation  of  expected  costs,  and  estimation  of  expected  net  return. 
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Estimation  of  Expected  Value 


The  expected  value  for  an  individual  with  sptitude  x  equals  the  summation  over  the 
specified  horizon  T  of  the  products  of  the  probability  that  an  individual  with  aptitude  x  will 
remain  in  service  through  YOS  t  multiplied  by  the  value  accruing  to  the  Air  Force  of  an 
individual  with  aptitude  x  in  YOS  t  multiplied  times  the  productive  capacity  (Faneuff  et  al., 
1990)  of  an  individual  with  aptitude  x  in  YOS  t.  The  expected  value  of  an  individual  with 
aptitude  x  over  the  horizon  T,  EV^,  can  be  expressed  as, 

(S 

l«0 

where, 

EV^  is  the  expected  value  for  an  individual  with  aptitude  x  in 
AFS/Cluster  k 

S.w,  is  the  probability  that  an  individual  with  aptitude  x  in  AFS/Cluster 
k  will  remain  in  service  through  YOS  t, 
is  the  value  to  the  Air  Force  of  the  services  provided  by  an 
individual  of  aptitude  x  in  AFS/Cluster  k  in  YOS  t,  and 
PC.w,  is  the  productive  capacity  of  an  individual  with  aptitude  x  in 
AFS/Cluster  k  in  YOS  t. 

Estimatioii  of  Expected  Cost 

The  expected  cost  of  an  individual  with  aptitude  x  over  horizon  T,  EC„  equals  the 
summation  over  horizon  T  of  the  products  of  the  probability  that  an  individual  with  aptitude  x 
will  remain  in  service  through  YOS  t  multiplied  by  the  cost  to  the  Air  Force  of  an  individual 
with  aptitude  x  in  YOS  t  (Faneuff  et  al.,  19^),  which  can  be  expressed  as, 

»-o 

where, 

EC^  is  the  expected  cost  for  an  individual  with  aptitude  x  in  AFS/Cluster 
k 

C,  !,  .  is  the  cost  to  the  Air  Force  of  maintaining  and/or  training  an 
individual  with  aptitude  x  in  AFS/Cluster  k  in  YOS  t  and 
S.w,  is  the  same  as  in  Equation  S. 
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Estfanatiim  of  Expected  Total  Net  Return 


Thus,  the  e}q)ected  total  net  return  of  an  individual  with  s^titude  x  over  horizon  T, 
ETNR^,  is  the  differmce  between  ecpected  value  and  e:q)ected  cost  over  horizon  T  and  can 
be  expressed  as, 

ErNR^=EV^-EC^  C7) 

”  T  T 

#-0  f-0 

Thus,  SUMS  will  allocate  accessions  in  order  to  maximize  the  e]q)ected  total  net  return,  which 
can  be  expressed  as  (similar  to  Equation  1), 

«») 

t»i  *»i 


where, 

ETNR^  is  the  expected  net  return  to  the  Air  Force  of  maintaining  and/or 
training  an  individual  with  aptitude  x  in  AFS  k  over  a  user- 
specified  time  horizon  and 

is  the  number  of  accessions  with  aptitude  x  assigned  to  AFS/Quster 
k. 


Total  Productive  Capacity 

Productive  capacity,  PC^t,  is  calculated  for  each  ^titude  group  x  of  the  eligible 
applicant  pool  for  each  YOS  t  that  an  applicant  could  save  for  each  AFS/Quster  k  to  which  an 
applicant  could  be  allocated.  The  allocation  criterion,  TPC^,  for  an  individual  with  aptitude 
X  in  a  particular  AFS/Cluster  k  is  equal  to  the  sum  of  the  productive  capacity  to  be  attained  each 
year  of  additional  experience  t  over  a  givoi  horizon  T. 


where, 

PC,;^  is  the  productive  capacity  of  an  individual  with  aptitude  x  in 
AFS/Quster  k  in  YOS  t  and 

TPC^  is  the  sum  of  the  productive  capacity  attainable  ova  a  spediied 
horizon  T  for  an  individual  with  sptitude  x  in  AFS  k. 
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Accessions  are  allocated  by  maximizing  total  system  productivity  for  each  projection  year,  which 
can  be  e^qnessed  as  (similar  to  Equation  1), 


5:5:(7pc^x»^ 


(11) 


where, 

is  the  number  of  accessions  with  2q)titude  x  assigned  to  AFS/Quster 
k  and 

TPC^  is  the  sum  of  the  productive  capacity  attainable  over  a  specified 
horizon  T  for  an  individual  with  aptitude  x  in  AFS/Quster  k. 

Total  Value 

The  allocation  criterion  total  value  (TV)  is  the  value  to  the  Air  Force  of  the  sovices 
provided  by  an  individual  with  aptitude  x  in  AFS  k  over  a  horizon  T.  Value,  V^,  is  calculated 
for  each  aptitude  group  x  of  the  eligible  applicant  pool  for  each  YOS  t  that  an  applicant  could 
sme  for  each  AFS/Quster  k  to  which  an  {q)plicant  could  be  allocated.  The  allocation  criterion, 
TV^,  for  an  individual  with  aptitude  x  in  a  particular  AFS/Quster  k  is  equal  to  the  sum  of  the 
value  to  be  attained  each  year  of  additional  mcperioice  t  aver  a  given  horizon  T. 

f-0 


where, 

is  the  value  to  the  Air  Force  of  sovices  provided  by  an  individual 
with  aptitude  x  in  AFS/Quster  k  in  YOS  t  and 
TV^  is  the  sum  of  the  value  attainable  over  a  specified  horizon  T  for  an 
individual  with  aptitude  x  in  AFS  k. 

Accessions  are  allocated  by  maximizing  total  system  value  for  each  projection  year,  which  can 
be  expressed  as  (similar  to  Equation  1), 

k~l  x-1 


whoe, 

is  the  number  of  accessions  with  aptitude  x  assigned  to  AFS/Quster 
k  and 

TV^  is  the  sum  of  the  value  attainable  over  a  specified  horizon  T  for  an 
individual  with  £q>titude  x  in  AFS/Quster  k. 
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Total  Cost 


The  allocation  criterion  total  cost  (TC)  is  the  cost  to  the  Air  Force  of  maintaining  and/or 
training  an  individual  with  ^titude  x  in  AFS  k  ov»  horizon  T.  Cost,  C^t>  is  calculated  for  each 
aptitude  group  x  of  the  eligible  applicant  pool  for  each  YOS  t  that  an  applicant  could  serve  for 
each  AFS/Cluster  k  to  which  an  applicant  could  be  allocated.  The  allocation  criterion,  TC^, 
for  an  individual  with  aptitude  x  in  a  particular  AFS/Cluster  k  is  equal  to  the  sum  of  the  costs 
to  be  incurred  each  year  of  additional  experience  t  over  a  given  horizon  T. 


where, 

C.  w  .  is  the  cost  to  the  Air  Force  of  maintaining  and/or/training  an 
individual  with  ^titude  x  in  AFS/Cluster  k  in  YOS  t  and 
TC^  is  the  sum  of  the  costs  incurred  ovm*  a  specified  horizon  T  for  an 
individual  with  aptitude  x  in  AFS  k. 

Accessions  are  allocated  by  minimizing  total  system  cost  for  each  projection  year,  which  can  be 
expressed  as  (similar  to  Equation  1), 


k*l  x«l 


(15) 


where, 

is  the  number  of  accessions  with  aptitude  x  assigned  to  AFS/Cluster 
k  and 

TC^  is  the  sum  of  the  costs  incurred  over  a  specified  horizon  T  for  an 
individual  with  aptitude  x  in  AFS/Cluster  k. 

Expected  Total  Productive  Capacity 

Expected  productive  capacity  is  calculated  for  each  aptitude  group  x  of  the  eligible 
applicant  pool  for  each  YOS  t  that  an  applicant  could  serve  for  each  AFS/Cluster  k  to  which  an 
applicant  could  be  allocated  considering  the  probability  that  an  individual  with  aptitude  x  will 
remain  in  service  through  YOS  t  in  AFS/Cluster  k,  S^.  The  allocation  criterion,  ETPC^k, 
for  an  individual  with  aptitude  x  in  a  particular  APS/Cluster  k  is  equal  to  the  sum  of  the 
productive  capacity  to  be  attained  each  year  of  additional  experirace  t  over  a  given  horizon  T. 

r*0 
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where, 

S.W.  is  the  probability  that  an  individual  with  aptitude  x  will  remain  in 
service  through  YOS  t  in  AFS  k, 

P-  w  .  is  the  productive  capacity  of  an  individual  with  aptitude  x  in  YOS  t 
and  AFS  k,  and 

ETPC,^  is  the  sum  of  the  expected  productive  capacity  attainable  over  a 
specified  horizon  T  for  an  individual  with  latitude  x  in  AFS  k. 

Accessions  are  allocated  by  maximizing  total  system  expected  productive  capacity  for  each 
projection  year,  which  can  be  expressed  as  (similar  to  Equation  1), 

(IT) 
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where, 

is  the  number  of  accessions  with  aptitude  x  assigned  to  AFS/Cluster 
k  and 

ETPC^  is  the  sum  of  the  expected  productive  capacity  attainable  over  a 
specified  horizon  T  for  an  individual  with  aptitude  x  in 
AFS/Cluster  k. 


Expected  Total  Value 

Expected  value  is  calculated  for  each  j^titude  group  x  of  the  eligible  applicant  pool  for 
each  YOS  t  that  an  applicant  could  serve  for  each  AFS/Cluster  k  to  which  an  applicant  could 
be  allocated  considering  the  probability  that  an  individual  with  aptitude  x  will  remain  in  smvice 
through  YOS  t,  The  allocation  criterion  value  ETV^  for  an  individual  with  aptitude  x 
in  a  particular  AFS/Cluster  k  is  equal  to  the  sum  of  the  expected  value  to  be  attained  each  year 
of  additional  experioice  t  over  a  given  horizon  T. 

»»> 
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where, 

S.V.  is  the  probability  that  an  individual  with  ^titude  x  will  remain  in 
service  through  YOS  t  in  AFS  k, 

V.w.  is  the  value  to  the  Air  Force  of  services  provided  by  an  individual 
with  2q)titude  x  in  YOS  t  and  AFS  k,  and 

ETV^  is  the  sum  of  the  expected  value  attainable  over  a  specified 
horizon  T  for  an  individual  with  aptitude  x  in  AFS  k. 

Accessions  are  allocated  by  maximizing  total  system  expected  value  for  each  projection  year, 
which  can  be  expressed  as  (similar  to  Equation  1), 
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K  M 


where, 

is  the  number  of  accessions  with  aptitude  x  assigned  to  AFS/Cluster 
k  and 

ETV^  is  the  sum  of  the  expected  value  attainable  ovo^  a  specified 
horizon  T  for  an  individual  with  aptitude  x  in  AFS/Cluster  k. 

Expected  Total  Cost 

E3q)ected  total  cost  is  calculated  for  each  altitude  group  x  of  the  eligible  applicant  pool 
for  each  YOS  t  that  an  applicant  could  serve  for  each  AFS/Clust^  k  to  which  an  s^licant  could 
be  allocated  considering  the  probability  that  an  individual  with  aptitude  x  will  remain  in  service 
through  YOS  t,  S^.  The  allocation  criterion  value  ETC^  for  an  individual  with  aptitude  x 
in  a  particular  AFS/Quster  k  is  equal  to  the  sum  of  the  expected  total  cost  to  be  incurred  for 
each  year  of  additional  experience  t  over  a  givoi  horizon  T. 

f-0 


where, 

S^  if  .  is  the  probability  that  an  individual  with  aptitude  x  will  rrnnain  in 
service  through  YOS  t  in  AFS  k, 

C.  I,  .  is  the  cost  to  the  Air  Force  of  maintaining  and/or/training  an 
individual  with  sq)titude  x  in  YOS  t  and  AFS  k,  and 

ETC^  is  the  sum  of  the  expected  total  cost  incurred  over  a  specified 
horizon  T  for  an  individual  with  aptitude  x  in  AFS  k. 

Accessions  are  allocated  by  minimizing  total  system  expected  cost  for  each  projection  year, 
which  can  be  expressed  as  (similar  to  Equation  1), 

f:f;(£7C^xn^  »« 

*-l  X-1 


where, 

is  the  number  of  accessions  with  aptitude  x  assigned  to  AFS/Quster 
k  and 

ETC^  is  the  sum  of  the  expected  total  cost  incurred  over  a  specified 
horizon  T  for  an  individual  with  aptitude  x  in  AFS/Quster  k. 
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Data  Sources 


This  appendix  details  the  sources  of  data  used  for  the  implementation  of  SUMS.  All 
costs  and  values  are  AFS/Cluster  specific,  with  the  exception  of  regular  military  compensation 
(RMC)  and  basic  military  training  (BMT)  costs.  Costs  and  values  for  Clusters  were  calculated 
using  a  weighted  average  based  on  the  number  of  personnd  in  each  AFS  within  each  Cluster. 

Regular  military  compensation  (RMC)  is  comprised  of  basic  pay,  basic  allowance  for 
quarters  (BAQ),  basic  allowance  for  subsistence  (BAS),  and  the  tax  advantage  accruing  from  the 
nontaxable  nature  of  BAQ  and  BAS.  Values  for  RMC  are  taken  from  the  FY90  enlisted 
personnel  pay  tables.  RMC  does  not  vary  by  AFS/Cluster.  Basic  military  training  (BMT)  costs 
were  taken  from  the  Air  Training  Commands  (ATC)  FY90  Cost  Factors  Manual  (1990).  BMT 
costs  also  do  not  vary  by  AFS/Cluster. 

Sq)aration  costs  are  derived  from  FY90  RMC  and  the  Walk  Through  Performance 
Test(WTPT)  data.  Separation  costs  represent  an  estimate  of  an  airman's  tendency  to  reduce 
his/her  level  of  productivity  once  the  airman  has  made  the  decision  to  separate.  The  magnitude 
of  the  separation  cost  calculated  was  based  on  statistical  differences  between  the  measured 
productivity  (Total  WTPT  scores)  of  airmen  who  indicated  that  they  would  reenlist  versus 
airmen  who  did  not.  The  percent  difference  in  productivity  was  multiplied  time  RMC  to 
determine  the  dollar  amount  of  separation  costs. 

In  the  conduct  of  the  WTPT  surveys,  enlisted  personnel  were  questioned  as  to  whether 
or  not  they  would  reenlist  at  the  end  of  their  current  terms  with  their  responses  categorized 
accordingly.  Productivity  was  estimated  across  all  AFS’s  using  ordinary  least  squares  regression 
with  Total  WTPT  score  as  the  dependent  variable,  and  YOS  in  months  and  a  binary  variable 
representing  the  reenlist/separate  decision.  The  productivity  equation  was  integrated  over  the 
range  of  values  from  36  to  48  months  of  service.  The  area  l^eath  the  curve  for  those  who  did 
not  reenlist  was  smaller  than  that  for  those  who  did  reenlist.  The  difference  between  the  two 
curves  represents  the  loss  in  productivity.  A  detailed  explanation  of  this  method  may  be  found 
in  Stone,  Grossmann,  Looper,  and  Engquist  (1991). 

On-the-job  training  (OJT)  and  technical  training  costs  were  calculated  using  the  ATC 
FY90  Cost  Factors  Manual  (1990).  The  information  provided  in  the  ATC  FY90  Cost  Factors 
Manual  (1990)  provided  technical  training  course  costs  for  each  AFS/Cluster.  These  costs  were 
used  in  conjunction  with  information  from  the  Occupational  Research  Data  Bank  (ORDB) 
concerning  courses  taken  by  airmen  at  specific  stages  of  their  career  to  estimate  the  costs  of 
formal  technical  training  for  each  AFS  by  year  of  service  (YOS),  The  technical  training  costs 
allocated  to  each  YOS  within  an  AFS/Cluster  were  estimated  as  a  weighted  average  based  upon 
the  proportion  of  airmen  who  had  taken  a  course  in  each  YOS  of  that  AFS/Cluster  (Stone  et  al., 
1989a).  OJT  costs  are  estimated  primarily  for  individuals  in  grades  E2  through  ES.  Since 
minimal  OJT  occurs  beyond  these  points,  no  OJT  costs  beyond  those  levels  are  included  (Stone 
et  al,,  1992). 
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The  basis  of  service  states  in  SUMS  is  YOS.  Each  YOS  0  to  30  represents  a  service 
state.  Service  state  values  are  calculated  based  on  civilian  earnings  surveys  administered 
monthly  by  the  Bureau  of  the  Census  (U.S.  Department  of  Commerce,  1986).  Service  state 
values  represent  the  opportunity  cost  to  the  airman  of  remaining  in  the  service  (Stone  et  al., 
1989a).  Service  state  values  are  AFS/Cluster  specific. 

Continuation  rates  for  each  AFS/Cluster  were  calculated  from  data  obtained  fi'om  the 
Uniform  Airman  Records  (UAR)  files  of  the  Historical  Airman  Data  (HAD)  base  (Saving, 
Stone,  Loop^,  &  Taylor,  1985)  for  June  1983  and  June  1984.  The  UAR  files  used  to 
estimate  the  probability  of  an  airman  with  aptitude  x  continuing  from  one  YOS  to  another.  The 
June  1983  to  June  19^  time  period  was  selected  because  that  time  period  was  before  ^listed 
force  drawdowns  had  begun  to  reach  sizeable  munbers  in  fiscal  year  1985  and  1986  (Stone, 
Saving,  Turner,  Looper  &  Engquist,  1991).  The  continuation  rates  should  reflect  martet  drivra 
rates  and  not  the  influences  of  a  force  drawdown. 

Initial  manning  levels  for  each  AFS/Cluster  were  obtained  from  a  June  1990  UAR 
snapshot.  The  aptitude  distribution  of  the  default  iq>plicant  file  is  taken  from  the  FY90  MBPS 
applicant  pool.  Aptitude  cells  for  the  applicant  file  are  based  on  the  four  Selector  AI  scores  for 
each  applicant.  Mechanical  (M),  Administrative  (A),  Graeral  (G),  and  Electronic  (E). 
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APPENDIX  E 


Sample  Outimt  File 


This  iyq)endix  contains  a  sample  ou4)ut  file.  The  simulation  executed  to  create  this 
output  file  included: 

•  Peculation  =  Four  AFSs 

•  AFS  272x0 

•  AFS  324x0 

•  AFS  426x2 

•  AFS  732x0 

•  Projection  Period  =  2  Years 

•  10%  Decrease  in  Manning  Levds  in 
Year  2  for  all  AFSs  (Force¬ 
downsizing) 

•  Default  Values  for  all  other  Scenario 
and  AFS  parameters  and  options 
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yr  Puve  Miik^de  AFS  Soeauio  Anafyict 


Time  >  0 
rme  -  1 


a&  Kpt 

evalue 

OOCMt 

return 

U2720  90 

4S1880.20 

16QS20.23 

291360.00 

u2720  80 

38S073.44 

14608S.S2 

238987.97 

u2720  70 

34S771.44 

133981.78 

211789.66 

u2720  60 

3SS221.44 

136437.0S 

218784.38 

tt2720  SO 

379606.66 

143893.09 

23S713.S2 

113240  90 

172908.09 

127148.60 

4S7S9.46 

u3240  80 

164706.S6 

122011.0S 

4269S.SS 

113240  70 

180886.26 

1319SS.17 

48931.10 

u3240  60 

16466S.S3 

122944.0S 

41721.48 

U4262  90 

37S8S1.2S 

143870.S6 

231980.61 

U4262  80 

361310.38 

139968.39 

221341.94 

U4262  70 

3S0732.20 

137822.09 

212910.0S 

U4262  60 

348640.16 

136896.97 

211743.23 

114262  SO 

3S62S9.12 

140784.7S 

21S474.38 

u7320  90 

137376.91 

127101.S5 

1027S.34 

u7320  80 

17S861.83 

143374.16 

32487.66 

U7320  70 

181272.16 

144819.20 

J6452.92 

u7320  60 

16S12S.94 

139880.38 

2S24S.S7 

u7320  SO 

192648.26 

1SSS60.86 

37087.43 

Soenvio 

U2720 

a£i8 

Grade 

3 

4 

5 

6 

7 

8 

9 

Total 

Manning  Goals 

836.0 

1101.0 

1273.0 

827.0 

584.0 

133.0 

77.0 

4831.0 

Initial  Inventofy 

836.0 

1101.0 

1273.0 

827.0 

584.0 

133.0 

77.0 

4831.0 

Separationa 

64.3 

212.4 

72.9 

43.4 

81.1 

21.4 

14.6 

510.1 

Promotions 

0.0 

337.2 

124.8 

90.0 

74.5 

26.2 

14.6 

667.5 

\eoession  Goal 

SlO.l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

510.1 

Accession  Minimum  Goal 

SlO.l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SlO.l 

Seoesaiona 

SlO.l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

510.1 

Poroed  Outs 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Tveiage  (-Shoitage) 

108.S 

-0.0 

-38.1 

-27.8 

-33.0 

-9.8 

-0.0 

-0.0 

Snding  Inventory 

944.S 

1101.0 

123S.0 

799.2 

551.1 

123.2 

77.0 

4831.0 

^vg.  Productivi^ 

0.9068 

1.0432 

1.2007 

1.3836 

1.5191 

1.6474 

1.7439 

1.2054 

u3240 

Grade 

3 

4 

S 

6 

7 

8 

9 

Total 

Manning  Goals 

SSO.O 

842.0 

486.0 

251.0 

184.0 

44.0 

21.0 

2378.0 

nitial  Inventory 

SSO.O 

842.0 

486.0 

251.0 

184.0 

44.0 

21.0 

2378.0 

teparations 

41  .S 

160.S 

27.8 

18.3 

23.8 

3.5 

4.6 

280.1 

Promotions 

0.0 

223.4 

63.0 

42.8 

27.8 

8.1 

4.6 

369.6 

kcoesskm  Goal 

280.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

280.1 

leoesaion  Minimum  Goal 

280.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

280.1 

loceaaions 

280.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

280.0 

Poroed  OuU 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

>verage  (-Shortage) 

IS.l 

0.0 

-7.8 

-3.3 

-4.1 

0.0 

0.0 

-0.1 

inding  Inventory 

S6S.1 

842.0 

478.2 

247.7 

180.0 

44.0 

21.0 

2377.9 

^vg.  Productivity 

0.9174 

0.9826 

1.1263 

1.2888 

1.3724 

1.4581 

1.5952 

1.0760 
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U4262 


Grade 


3 

4 

5 

6 

7 

8 

9 

Total 

Manning  Goala 

1308.0 

3243.0 

2929.0 

1368.0 

807.0 

210.0 

158.0 

10023.0 

Initial  Inventofy 

1308.0 

3243.0 

2929.0 

1368.0 

807.0 

210.0 

292.0 

10157.0 

Separationa 

133.4 

62S.0 

114.1 

74.1 

111.2 

41.6 

171.0 

1270.4 

Promotiona 

0.0 

731.8 

318.4 

204.3 

130.2 

37.1 

27.6 

1449.4 

Acceaaion  Goal 

1136.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1136.4 

Acoeaaion  Minimum  Goal 

1136.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1136.4 

Aeccaaiona 

1136.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1136.4 

Forced  OuU 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Overage  (-Shoitage) 

271.2 

-211.6 

0.0 

-0.0 

•18.1 

-32.2 

-9.4 

-0.0 

Ending  Inventory 

1579.2 

3031.4 

2929.0 

1368.0 

788.9 

177.8 

148.6 

10023.0 

Avg.  Productivity 

0.9198 

1.0362 

1.2135 

1.3886 

1.5191 

1.6304 

1.7662 

1.1873 

u73^ 

Grade 

3 

4  - 

5 

6 

7 

8 

9 

Total 

Maiming  Goala 

1174.0 

33110 

2613.0 

1450.0 

640.0 

13.0 

10.0 

9212.0 

Initial  Inventory 

1174.0 

33110 

2613.0 

1450.0 

640.0 

13.0 

217.0 

9419.0 

Sqwratioiu 

141.3 

546.4 

240.8 

148.8 

150.1 

1.2 

72.5 

1301.2 

Promotiona 

0.0 

643.4 

363.7 

222.9 

151.3 

1.2 

0.0 

1382.5 

Acceaaion  Goal 

1228.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1228.7 

Acoeaaion  Minimum  Goal 

1228.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1228.7 

Aeccaaiona 

1228.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1228.6 

Forced  Outa 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

134.4 

134.4 

Overage  (-Shortage) 

444.0 

-266.7 

-100.0 

-77.2 

-0.0 

0.0 

0.0 

-0.1 

Ending  Inventory 

1618.0 

30453 

2513.0 

1372.8 

640.0 

13.0 

10.0 

9211.9 

Avg.  Productivity 

0.9337 

1.0443 

1.2251 

1.4271 

1.5504 

1.6313 

1.7913 

1.1891 

Aeccaaiona  by  Scenario  afaS 

AFS  u2720 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

1  510.10  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

AFS  u3240 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

1  0.00  0.00 

280.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

AFS  U4262 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

1  893.80  242.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

AFS  u7320 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

1  0.00  0.00 

765.00 

0.00 

463.60 

0.00 

0.00 

0.00 

0.00 
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-  Hme  ■  2  - 

aft  apt  evalue  eooat  retuni 
U2720  90  474474.22  166406.91  308007.31 
U2720  80  404327.12  1S14S4.4S  2S2872.61 
u2720  70  363060.03  138897.62  224162.36 
u2720  60  372982.44  1414S6.41  231526.00 
U2720  SO  398586.91  149200.86  249386.00 
u3240  90  181553.45  132156.67  49396.79 
U3240  80  172941.89  126815.62  46126.28 
U3240  70  189930.55  137155.16  52775.40 
U3240  60  172898.80  127784.34  45114.42 
114262  90  394643.72  149305.38  245338.34 
U4262  80  379275.81  145248.47  234127.34 
U4262  70  368268.78  143011.26  225257.53 
U4262  60  366072.16  142063.89  224008.26 
U4262  50  374072.00  146100.72  227971.28 
u7320  90  144245.73  131828.09  12417.64 
U7320  80  184654.88  148781.66  35873.24 
u7320  70  190335.70  150293.45  40042.27 
u7320  60  173382.20  145137.06  28245.14 
u7320  50  202280.66  161432.36  40848.33 

Scenario  aft8 
U2720 

Gnule 


3 

4 

5 

6 

7 

8 

9 

Total 

Manning  Goali 

752.4 

991.0 

1145.7 

744.3 

525.6 

119.7 

69.3 

4348.0 

Initial  Inventoiy 

944.5 

1101.0 

1235.0 

799.2 

551.1 

123.2 

77.0 

4831.0 

Separationi 

96.0 

192.7 

68.7 

31.8 

58.4 

22.4 

19.0 

489.1 

Promotions 

0.0 

82.6 

0.0 

12.9 

36.0 

24.8 

11.3 

167.7 

Accession  Goal 

13.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13.6 

Accession  Minimum  Goal 

13.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13.6 

Accessions 

13.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13.6 

Forced  Ouls 

0.0 

0.0 

7.6 

0.0 

0.0 

0.0 

0.0 

7.6 

Overage  (-Shortage) 

27.1 

-0.0 

0.0 

0.0 

-21.7 

-5.4 

0.0 

-0.0 

Ending  Inventory 

779.5 

991.0 

1145.7 

744.3 

503.9 

114.3 

69.3 

4348.0 

Avg.  Productivity 

0.9106 

1.0360 

1.2168 

1.4037 

1.5358 

1.6600 

1.7681 

1.2060 

u3240 


Grade 


3 

4 

5 

6 

7 

8 

9 

Total 

Matuiing  Goals 

495.0 

757.8 

437.4 

226.0 

165.6 

39.6 

20.0 

2140.2 

initial  Inventory 

565.1 

842.0 

478.2 

247.7 

180.0 

44.0 

21.0 

2377.9 

Separations 

87.6 

153.7 

28.5 

21.7 

21.7 

5.3 

5.5 

324.0 

Promotiotu 

0.0 

69.5 

0.0 

11.6 

11.7 

4.2 

3.4 

100.4 

Accession  Goal 

87.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

87.0 

Accession  Minimum  Goal 

87.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

87.0 

Accessions 

86.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

86.9 

Forced  Outs 

0.0 

0.0 

0.7 

0.0 

0.0 

0.0 

0.0 

0.7 

Overage  (-Shortage) 

-0.1 

0.0 

0.0 

-0.0 

-0.0 

0.0 

-0.0 

-0.1 

Ending  Inventory 

494.9 

757.8 

437.4 

226.0 

165.6 

39.6 

20.0 

2140.1 

Avg.  Productivity 

0.9039 

0.9924 

1.1311 

1.3006 

!.3838 

1.4714 

1.5844 

1.0798 
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U4262 

Grade 


3 

4 

5 

6 

7 

8 

9 

Total 

Manning  Goala 

1177.2 

2918.7 

2636.1 

1231.2 

726.3 

189.0 

142.2 

9020.7 

Initial  Inventory 

1579.2 

3031.4 

2930.0 

1368.0 

788.9 

177.8 

148.6 

10023.0 

Sepantiona 

203.0 

463.6 

111.8 

70.5 

93.3 

30.8 

82.0 

1055.0 

PromotionB 

0.0 

289.2 

0.0 

0.0 

56.7 

41.5 

41.3 

428.7 

Acoetsion  Goal 

243.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

243.4 

Acoeuion  Minimum  Goal 

243.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

243.4 

Acceaaioni 

243.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

243.4 

Fbiced  Outs 

0.0 

0.0 

181.1 

9.6 

0.0 

0.0 

0.0 

190.6 

Overage  (-Shortage) 

1S3.1 

-61.6 

0.0 

0.0 

-15.4 

-41.7 

-34.3 

0.0 

Ending  Inventory 

1330.3 

2857.1 

2636.1 

1231.2 

710.8 

147.3 

107.8 

9020.7 

Avg.  Productivity 

0.8979 

1.0412 

1.2264 

1.4010 

1.5323 

1.6423 

1.7815 

1.1829 

U7320 

Grade 

3 

4 

5 

6 

7 

8 

9 

Total 

Manning  Goals 

1056.6 

2980.8 

2351.7 

1305.0 

576.0 

11.7 

9.0 

8290.8 

Initial  Inventory 

1618.0 

3045.3 

2513.0 

1372.8 

640.0 

13.0 

10.0 

9211.9 

S^iantions 

191.7 

438.4 

182.2 

125.0 

113.8 

2.2 

3.2 

1056.5 

Promotions 

0.0 

299.7 

87.2 

75.9 

53.0 

3.1 

2.2 

521.2 

Accession  Goal 

135.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

135.4 

Accession  Minimum  Goal 

135.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

135.4 

Accessions 

135.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

135.4 

Forced  Outs 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Overage  (-ShotUge) 

205.2 

-161.4 

-9.7 

-34.2 

0.0 

0.0 

0.0 

•0.0 

Ending  Inventory 

1261.8 

2819.4 

2342.0 

1270.8 

576.0 

11.7 

9.0 

8290.8 

Avg.  Productivity 

0.9052 

1.0516 

1.2264 

1.4352 

1.5590 

1.6784 

1.8103 

1.1688 

Acceuions  by  Scenario 

a&8 

APS  U2720 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

2  13.60  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

AFS  U3240 

Year  90  80 

70 

60 

50 

40 

30 

20 

iO 

2  0.00  0.00 

86.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

AFS  U4262 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

2  243.40  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

AFS  U7320 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

2  0.00  0.00 

0.00 

0.00 

135.40 

0.00 

0.00 

0.00 

0.00 
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Aooenioai  by  Soeoario  a&8 


APS  U2720 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

Net  Return 

1  510.10  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

148.6227 

2  13.60  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.2000 

APS  U3240 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

Net  Return 

1  0.00  0.00 

280.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.7007 

2  0.00  0.00 

86.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.5862 

APS  U4262 
Year  90  80 

70 

60 

50 

40 

30 

20 

10 

Net  Return 

1  893.80  242.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

261.0418 

2  243.40  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

59.7154 

APS  u7320 

Year  90  80 

70 

60 

50 

40 

30 

20 

10 

Net  Return 

1  0.00  0.00 

765.00 

0.00 

463.60 

0.00 

0.00 

0.00 

0.00 

45.0802 

2  0.00  0.00 

0.00 

0.00 

135.40 

0.00 

0.00 

0.00 

0.00 

5.5310 

Total  AcccMioni  by  Year  for  Scenario  aftS 

Year  Acoeuiont 

1  3155.1 

2  479.3 


Year  Total  Net  Return 

1  468.4455 

2  74.0213 


Year  Total  Avg.  Productivity 
0  1.1493 

1  1.1813 

2  1.1733 

Total_Population 
0  ~  26785.0000 

1  26443.7617 

2  23799.5000 

ToUl_Cost 

1  680.0994 

2  658.0196 

Total_Value 

1  ~  1595.3307 

2  1603.8312 

Net_Utility 

1  "  915.2312 

2  945.8115 
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